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INTRODUCTION. 


The  following  descriptions  were  written  for  the  use  of  the  students  of 
the  Kansas  State  Agricultural  College,  there  being  no  work  available  for 
the  determination  of  woody  plants  in  their  winter  condition. 

The  nomenclature  is  that  adopted  recently  by  the  Botanical  Club  of 
the  A.  A.  A.  S.,  and  the  sequence  of  species  is  that  of  Gray's  Manual, 
sixth  edition. 

The  characters  given  under  a  genus  are  not  necessarily  generic  but 
are  those  which  are  common  to  the  species  under  consideration.  The 
specific  descriptions  apply  to  the  species  as  observed  in  this  locality  and 
may  not  always  hold  good  over  a  wider  range.  A  few  definitions  will  be 
necessary  for  a  correct  understanding  of  the  descriptions.  The  pith 
though  usually  circular,  may  be  rhomboidal  as  in  wahoo,  or  five  angled 
as  in  the  oaks.  It  is  understood  to  be  cylindrical  unless  otherwise  stated. 
Homogeneous  pith  is  the  same  density  throughout  the  twig  and  is  the 
usual  condition,  but  occasionally  it  consists  of  a  series  of  thin  transverse 
diaphragms  a  short  distance  apart  as  in  the  walnut,  or  is  continuous 
except  at  the  nodes  where  there  is  a  woody  cross-partition  as  in  the  grapes. 
By  twig  is  meant  the  growth  of  the  previous  season,  all  older  being 
called  branchlets  or  branches.  The  color  of  the  twigs  of  most  species  is 
subject  to  considerable  variation  and  some  allowance  must  be  made  in 
applying  the  description.  The  lenticels  or  small  corky  eruptions  which 
roughen  the  epidermis  are  only  occasionally  of  sufficient  diagnostic  value 
to  be  included  in  the  descriptions.  The  shape  of  the  leaf-scar  may  vary 
considerably  in  the  same  twig  especially  toward  the  base  or  apex. 
In  procuring  a  twig  for  identification  it  is  best  to  select  one 
which  has  made  the  ordinary  healthy  growth,  avoiding  those  which  are 
stunted  and  also  the  abnormally  vigorous  sprouts  The  description  of  the 
leaf-scar  applies  to  those  of  normal  shape  which  occur  over  the  middle 
portion  of  the  twig.  Most  of  the  terms  applied  to  the  shape  are  self-ex- 
planatory. Arcuate  is  the  same  width  throughout,  but  slightly  curved. 
The  exposed  ends  of  .the  fibrovascular  bundles  are  aggregated  in  more 
or  less  definite  groups  known  as  bundle-scars.  At  the  angles  of  the 
leaf-scars  will  be  found  the  stipule-scars,  in  plants  provided  with  stip- 
ules. When  the  leaf-scars  are  oblique,  the  stipule-scars,  if  present,  are 
unequal,  the  longer  being  on  the  side  toward  which  the  bud  is  placed. 

The  arrangement  (phyllotaxy)  of  alternate  leaves  on  the  twig  is 
usually  two-ranked,  gve-ranked,  or  eight-ranked.  In  the  first  or  one-half 


phyllotaxy,  the  third  leaf-scar,  starting  at  any  point,  is  directly  over  the 
first;  in  the  second,  or  two-fifths  phyllotaxy,  the  sixth  leaf-scar  is  over 
the  first;  while  in  three-eighths  phyllotaxy,  the  ninth  is  directly  over  the 
first,  that  is,  there  are  eight  leaves  in  a  cycle,  which  consists  of  a  spiral 
passing  three  times  around  the  stem.  The  phyllotaxy  may  vary  from 
two-fifths  to  three-eighths  in  the  same  species  or  even  in  different  twigs 
on  the  same  plant. 

The  lateral  buds  are  usually  single  but^there  may  be  two  or  more  in 
the  same  axil,  one  above  another,  when  they  are  superposed.  The  term- 
inal bud  in  many  cases  is  not  present,  the  upper  lateral  bud  taking  its 
place  and  pushing  aside  a  terminal  scar,  which  may  be  caused  by  the  fall- 
ing oft' of  an  inflorescence,  but  usually  (according  to  Foerste,  Bot.  Gaz. 
xvii.  No.  6,)  is  due  to  the  casting  off  of  the  green  terminal  portion  of  the 
twig  earlier  in  the  season. 

Since  it  has  not  been  necessary,  except  in  a  few  cases,  to  discrim- 
inate between  closely  allied  species,  the  descriptions  do  not  include  the 
finer  details  but  are  confined  to  what  seemed  sufficient  to  identify  the 
species. 

The  list  includes  sixty- three  native  species  and  four  that  are  in  com- 
mon cultivation  and  have  escaped  in  places.  The  four  not  native  are 
Tree  of  Heaven,  Black  Locust,  Catalpa  and  Osage  Orange. 

The  fruit  or  leaves  are  often  obtainable  and  will  aid  in  the  identifica- 
tion, in  which  case  the  student  should  refer  to  Gray's  Manual. 

Thanks  are  due  to  Dr.  William  Trelease,  Director  of  the  Missouri 
Botanical  Garden,  and  Prof.  S.C.  Mason,  of  this  College,  for  various  favors. 


KEY  TO  GENERA. 


A.  Leaf-scars  more  than  one  at  each  node. 

a.  Buds  pubescent. 

Twigs  glaucous Acer.    15 

Twigs  gray,  buds  brown-felty Fraxinus.    33 

Twigs  very  small,  yellow,  scales  2-3  pairs. .  .Symphoricarpos.    31 
Twigs  red,  scales  one  pair Cormis.    29 

b.  Buds  glabrous. 

1.  Evergreen Juniperus.    48 

2.  Deciduous. 

Leaf-scars  circular  or  oval — Catalpa.  •  34 

Leaf-scars  U-shaped Acer.    15 

Leaf-scars  more  or  less  semicircular. 

Pith  rhomboidal,  twigs  4-angled Evonymus.      7 

Pith  cylindrical,  twigs  not  angled. 
Stipule-scars  present. 

Joining  the  leaf-scars Cephalanthus. 

Not  meeting Staphylea. 

Stipule- scars  absent. 

Leaf-scars  meeting Sambucus.    30 

Leaf-scars  not  meeting ^Esculus.    13 

B.  Leaf-scars  one  at  each  node. 

a.    Plants  armed  with  prickles  or  thorns. 
1 .    Thorns  representing  branches. 

Bearing  leaf-scars  below,  thorn-like  at  apex. 

Leaf-scars  V-shaped Pyrus.    26 

Leaf-scars  oval Primus.    23 

Typical  thorns,  bearing  no  leaf-scars. 
Simple;  buds  globose,  single. 

Color  ashy loxylon.    37 

Color  red  or  brown Cratsegus.    27 

Branched;  buds  superposed Gleditsia.    22 
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2.    Prickles  not  representing  branches. 
In  position  of  stipules. 

Buds  hidden  by  leaf-scar Robinia.    19 

Buds  exposed,  red  pubescent Zanthoxylum.      4 

Scattered. 

Plant  provided  with  tendrils Smilax.    47 

No  tendrils. 

A  triple  spine  below  leaf-scar Ribes.    28 

Twigs  strongly  glaucous  or  else  5-ndged.  .Rubus.    24 
Twigs  cylindrical  and  at  most  only  slightly 

glaucous Rosa.    25 

b.     Plants  unarmed. 

1.  Buds  naked. 

Dark  brown,  silky Asimina.      1 

Pubescence  buff  or  gray. 

Bundle-scar  one Ceanothus.      9 

Bundle-scars  several Rhus.    17 

2.  Buds  scaly. 
*  Vines. 

Provided  with  tendrils. 

Woody  partitions  at  nodes Vitis.    10 

No  partitions  at  nodes. 

Aerial  rootlets  on  old  parts;  tendrils  irregu- 
larly branching Ampelopsis.    12 

No  aerial  rootlets;  tendrils  forked Cissus.    11 

No  tendrils. 

Leaf-scars  semicircular Celastrus.      6 

Leaf-scars  circular Menispermum.      2 

**Not  vines. 

tLeaf -scars  two-ranked. 
Buds  glabrous. 

Superposed Cercis.    20 

Single. 

Scales  two  or  three Tilia.      3 

Scales  several. 

Twigs  brown Ulmus.    35 

Twigs  light  colored Morus.    38 

Buds  pubescent. 

Pith  diaphragmed Celtis.    36 

Pith  homogeneous. 

Buds  dark  brown,  silky Ulmus.    35 

Buds  light  brown,  sparingly  pubescent. 

Conical,  pointed Ostrya.    43 

Flattened,  rounded Corylus.    42 

ft  Leaf-scars  more  than  two-ranked. 
Pith  5-angled. 

Upper  buds  clustered  at  apex  of  twig —  Quercus.    44 
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Buds  not  clustered. 

Scales  gummy;  stipule-scars  present. 

Populus.    40 

Scales  not  gummy;  no  stipule-scars. 

Hicoria.    41 

Pith  cylindrical. 

gTwigs  pubescent,  at  least  at  apex. 

Pith  diaphragmed Juglans.    40 

Pith  homogeneous. 

Brown Ailanthus.      5 

White. 

Leaf -scars  V-shaped Pyrus.    26 

Leaf -scars  heart-shaped Sapindus.    14 

Leaf-scars  small,  semi-oval. 

Scales  obscure,  cottony-villous. 

Ceanothus.      9 

Scales  apparent,  glabrescent. 

Amorpha.    18 

glabrous. 
^Stipule-scars  present. 

Extending  around  twig Platanus.    39 

Not  extending  around  twig. 
Buds  superposed. 

Leaf-scars  semi-oval Amorpha.    18 

Leaf -scars  U-shaped Gleditsia.    22 

Buds  single. 

Scale  one Salix.    45 

Scales  several. 

Bundle-scar  1;  twigs  gray.  .Rhamnus.      8 
Bundle-scars  3;  twigs  dark. 

Leaf-scars  V-shaped Pyrus.    26 

Leaf-scars  oval Prunus.    23 

^fStipule-scars  absent. 

Terminal  bud  absent Gymnocladus.    21 

Terminal  bud  present Hicoria.    41 
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DESCRIPTIVE  LIST. 


1  ASIMINA,  Adans.  Earn.  17(58. 

A.  TRILOBA,  (L.)  Dunal,  Mon.  Anon.  1817.  Anona  triloba,  L.  Spec. 
1753.  Papaw. 

A  small  tree  with  white  pith,  brown  twigs,  glabrous,  or  pubescent  at 
apex,  two-ranked,  rather  broadly  U-shaped  leaf-scars  and  five  bundle 
scars.  The  dark  brown,  silky  buds  are  naked,  the  compressed  terminal 
one  being  about  1  cm.  long  with  conduplicate  leaves,  while  the  lateral 
leaf-buds  are  appressed  and  only  about  4  mm.  long,  and  the  flower-buds 
globose  and  diverging.  Usually  occurs  in  groves  in  rich  lowland  soil. 

2  MENISPERMUM,  Tourn.  Act.  Acad.  Paris,  1705;  L.  Spec.  1753. 

M.  CANADENSE,  L.  Spec.  1753.  Moonseed. 

A  greenish  brown,  glabrous,  twining  vine  with  white  pith,  circular, 
concave  leaf-scars,  and  about  five  bundle-scars.  The  uppermost  of  the 
two  to  four  low,  rounded,  villous,  superposed  buds  is  largest  and  placed 
above  the  leaf-scar,  the  others  being  hidden.  The  bud  scales  are  not 
easily  distinguished.  Twines  opposite  to  the  hands  of  a  watch .  Common . 

3  TILIA,  Tourn.  In-st.  1700;  L.  Spec.  1753. 

T.  AMERICANA,  L.  Spec.  1753.  Basswood. 

A  medium  sized  tree  with  smooth  gray  bark,  white  pith,  drab,  red  or 
light  brown,  glabrous  twigs,  two-ranked,  semi-oval,  oblique  leaf-scars 
with  three  to  several  bundle-scars,  unequal  stipule-scars,  and  no  terminal 
buds.  The  ovoid  lateral  buds  have  two  or  rarely  three  scales  which  are 
glabrous  or  sometimes  slightly  pubescent  at  apex.  Along  moist  bluffs. 
Not  common. 

4  ZANTHOXTLUM,  L.  Gen.  1737;  Spec.  1753. 

Z.  AMERICANUM,  Mill.  Diet.  1768.  Prickly  Ash. 

A  shrub,  four  to  eight  feet  high,  with  white  pith,  pubescent,  dark 
brown  or  dark  gray  twigs,  armed  with  prickles,  or  rarely  unarmed.  The 
short,  stout,  flattened  prickles  are  in  the  position  of  stipules  or  occasion- 
ally scattered.  The  five-ranked  leaf-scars  are  triangular  heart-shaped, 
containing  three  separate  or  more  or  less  coallescing  bundle-scars.  The 
buds  are  low  and  densely  reddish,  felty-pubescent,  with  obscure  scales. 
Not  common. 
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5  AILANTHUS,  Desf.  Act.  Acad.  Paris,  1786. 

A.  GLANDULOSA,  Desf.  1.  c.  Tree  of  Heaven. 

A  tree  cultivated  for  shade  and  escaped  in  places.  Pith  large,  choc- 
olate-brown, twigs  very  large,  light  brown,  pubescent  and  glaucous;  large 
leaf-scars  five-ranked,  from  V-shaped  to  triangular  heart-shaped;  bundle- 
scars  numerous,  frequently  aggregated  in  about  five  areas;  buds  single, 
low,  scarcely  raised  above  the  epidermis;  scales  about  two,  rounded  and 
pubescent;  terminal  buds  none.  Native  of  China. 

6  CELASTRUS,  L.  Gen.  1737;  Spec.  1753. 

.    C.  SCANDENS,  L.  Spec.  1753.  Bitter-sweet. 

A  twining  vine  with  white  pith,  smooth  light  gray  twigs,  eight- 
ranked,  semicircular  leaf-scars,  with  bundle-scars  aggregated  in  a  central 
mass.  The  almost  horizontally  diverging  buds  are  1  to  2  mm.  long,  with 
the  two  outer,  keeled,  brownish  scales  enclosing  several  smaller  ones. 
Scarlet  fruit  persistent.  Common. 

7  EVOXYAirS,  Tourn.  lust.  1700;  L.  Spec.  175:5. 

K.  ATROPURPTJREUS,  Jacq.  llort.  Vind.  \771.  VVahoo. 

A  rather  tall  shrub  with  whitish,  rhomboidal  pith,  smooth,  green, 
four-angled  twigs  and  white,  semicircular,  opposite  leaf-scars  with  one 
bundle-scar.  Terminal  bud  with  two  or  three  pairs  of  glabrous  scales; 
lateral  very  small  and  appressed  with  one  pair  of  scales.  Fruit  persist- 
ent. Not  common. 

8  RHAMNUS,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

R.  LANCEOLATA,  Pursh,  Fl.  1814.  Buckthorn. 

A  shrub  with  white  pith,  glabrous,  gray  twigs,  small  oval  or  arcuate, 
four-ranked  leaf -scars,  with  one  bundle-scar,  and  stipule-scars  just  above 
the  angles  of  the  leaf-scar.  Buds  pointed,  appressed,  about  3  mm.  long, 
with  several  brown,  glabrous  scales.  The  phyllotaxy  can  be  compared 
to  that  of  decussate  leaves  in  which  one  leaf  of  each  pair  is  some  distance 
above  the  other.  Rare. 

9  CEANOTHUS,  L.  Act.  Soc.  Ups.  1741;  Spec.  1753. 

C.  OVATUS,  Desf.  Arb.  ii,  1809.  Red-root. 

A  low  shrub  with  pubescent,  gray  or  red-brown  twigs,  small,  eight- 
ranked,  semi-oval  leaf-scars,  one  horizontal  bundle-scar,  and  frequently 
persistent  awl-shaped  stipules.  The  scales  of  the  globose,  densely  cot- 
tony-villous  buds  can  not  be  easily  distinguished.  Common  in  upland 
woods  and  rocky  hills. 

10  YITIS,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

Woody  vines  climbing  by  forked  tendrils  placed  opposite  the  leaf  scais. 
Twigs  brown  and  striate,  the  bark  on  the  older  portions  becoming 
shreddy.  Leaf- scars  semicircular  to  crescent-shaped,  the  surface  irreg- 
ular, and  the  bundle-scars  obscure.  Buds  obtuse,  the  two  or  three  smooth 
brown  scales  frequently  exposing  the  densely  pubescent  young  leaves. 
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The  pith  is  homogeneous,  except  at  the  nodes,  where  there  is  a  woody 
cross  partition. 

Twigs  cylindrical,  glabrous. 

1'artition  \  to  1  mm.  wide V.  riparia. 

Partition  about  H-  mm.  wide V.  cordifolia. 

Twigs  angled,  cottony V.  cinerea. 

V.  CINEREA,  (Engelm.)  Engelrn.  Bushberg  Cat.  1883,  V.  acstivalis, 
var.  cinerea,  Engeirn.  in  Gray,  Man.  Ed.  5,  1868.      Downy  Grape. 
Common  along  the  Blue  and  lowlands  of  the  Kansas  rivers. 

V.  CORDIFOLIA,  Michx.  Fl.  1803.  Frost  Grape. 

Rare  along  Kansas  river  from  Manhatttan  to  St.  George. 

V.  RIPARIA,  Michx.  Fl.  1803.  Summer  Grape. 

Common. 

11  CISSUS,  L.  Fl.  Zeyl.  1747;  Spec.  1753. 

C.  AMPELOPSIS,  Peis.  Syn.  i,  1805.  Cissus. 

A  vine  climbing  by  once  or  twice  forked  tendrils,  placed  opposite  the 
leaf-scars,  with  white  pith  becoming  diaphragmed  in  the  older  canes,  no 
partitions  at  the  nodes,  light  gray-brown,  glabrous,  somewhat  angled 
twigs,  irregularly  circular,  two-ranked,  raised  leaf-scars  and  low  buds, 
surrounded  by  the  ruptured  epidermis,  with  one  scale  almost  enclosing 
the  bud.  Frequent. 

12  AMPELOPSIS,  Michx.  Fl.  1803. 

A.  QUINQUJEFOLIA,  Micbx.  1.  c.  Virginia  Creeper. 

A  vine  climbing  by  irregularly  branching  tendrils  opposite  the  leaf- 
scars  and  also  aerial  rootlets  on  the  older  parts.  Twigs  brownish  gray  to 
light  buffi,  rather  sparsely  hirsute  or  glabrescent,  leaf-scars  cylindrical, 
concave,  two-ranked,  with  several  bundle-scars  in  an  irregular  circle; 
stipule-scars  conspicuous,  curved  downward;  buds  low  and  rounded,  with 
few  glabrous  or  slightly  rusty  scales.  Common. 

13  JBSCULUS,  L.  Syst.  1740;  Spec.  1753. 

M.  ARGUTA,  Buckley,  Proc.  Am.  Acad.  1860.  Buckeye. 

A  shrub  or  low  tree  with  white  pith,  which  quickly  cracks  leaving 
radiating  cavities;  large  buff  or  reddish  brown,  glabrous  or  minutely 
pubescent  twigs;  large  heart  shaped,  opposite  leaf-scars,  with  three  areas 
of  bundle- scars;  and  large  lanceolate,  acute  terminal  buds,  with  numer- 
ous, acute,  striate,  often  glaucous  scales.  The  terminal  bud  is  sometimes 
absent,  when  the  upper  pair  of  lateral  buds  are  much  larger  than  usual. 
Frequent. 

14  SAPINDUS,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

S.  MARGINATUS,  Willd.  Enum      1809  Soap  berry. 

A  small  tree  with  white  pith,  light  gray  twigs,  glabrescent  below, 

pubescent  above,  ami  frequently  ridged;  five-r inked,  heart-shaped  leaf- 
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scars,  the  raised  borders  of  which  form  at  the  lower  angles  small  protub- 
erances; bundle-scars  in  three  areas;  terminal  buds  none;  lateral  buds 
two  or  three  superposed,  contiguous  (or  single),  low,  densely  pubescent. 
Rare,  on  dry  hills. 

15  ACER,  Tourn.  Inst.  1700;  L.  Spec.  170;',. 

A.  SACCFIARINUM,  L.  Spec.  1753.  Soft  Maple. 

A  large  tree,  with  reddish  or  yellowish-brown,  glabrous  twigs,  V-- 
shaped, opposite  leaf-scars  not  quite  meeting,  but  joined  by  a  line,  and 
three  bundle-scars.  Terminal  buds  with  two  or  three  pairs,  the  appressed 
lateral  with  one  or  two  pairs  of  smooth,  ovate,  obtuse  scales.  Common 
along  the  B.ue,  and  the  Kansas  river  below  the  mouth  of  the  Blue. 

A.  NEGUNDO,  L.  Spec  1753.  Box  Elder. 

A  small  or  medium  tree  with  yellow-green  or  dark  red-brown,  glab- 
rous and  glaucous  twigs,  above  the  nodes  of  which  is  an  impression, 
marking  the  position  of  the  bases  of  the  petiole  during  the  previous  sea- 
son. The  leaf-scars  are  narrow,  V-shaped,  opposite,  the  lateral  angles 
meeting  and  extending  upwards  into  a  free  appendage  Bundle-scars  are 
three,  or  the  lateral  double.  Buds  pubescent,  gray,  the  scales  about  two 
pairs,  ovate,  obtuse.  Frequent  in  lowland  woods. 

16  STAP1IYLEA,  L.  Gen.  1737;  Spec.  175:5. 

S.  TKIFOLIA,  L.  Spec.  1753.  Bladder-nut. 

A  shrub  with  brownish  gray  or  mottled  yellow,  glabrous  twigs,  white- 
streaked  branches  and  trunks,  semicircular  or  crescent,  opposite  leaf- 
scars,  with  about  three  bundle-scars,  and  stipule-scars  at  the  angles  but 
not  meeting.  Terminal  bud  absent;  lateral  buds  with  two  pairs  of  glab- 
rous scales.  Infrequent  along  bluffs. 

17  RHUS,  L.  Gen.  1737;  Spec.  1753. 

Twiss  glabrous ' R.  glabra. 

Twigs  pubescent. 

Buds  hidden  by  leaf-scar R.  Canadensis. 

Buds  not  hidden R.  radicans. 

R.  GLABRA,  L.  Spec.  1753.  Smooth  Sumac. 

A  shrub  with  large  yellow-brown  pith,  large,  reddish,  glabrous  and 
glaucous  twigs,  compressed  toward  the  apex  by  ridges  decurrent  from 
the  leaf-scars,  which  are  five-ranked,  narrow,  horse-shoe  shaped  and 
nearly  surrounding  the  bud.  Bundle-scars  numerous.  Terminal  buds 
none;  lateral  low,  naked  and  densely  brown-woolly.  Common  on  dry 
hills,  thickets,  etc. 

R.  KADICANS,  L.  Spec.  1753.  Poison  Ivy.    Poison  Oak. 

An  erect  shrub  or  a  vine  climbing  by  aerial  rootlets.  Pith  white; 
twigs  light  brown,  striate,  minutely  pubescent;  leaf-scars  two-ranked, 
heart,  crescent  or  V-shaped,  with  raised  border;  bundle-scars  five  or  six; 
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buds  naked,  rusty  pubescent.    Very  common  in  woods,  along  fences,  and 
stone  walls. 

R.  CANADENSIS,  Marsh    Arb.  1785.  Canada  Sumac. 

A  small  shrub  with  white  pith,  brown  twigs  finely  pubescent  above, 
glabrescent  below,  five  or  eight-ranked,  circular  leaf-scars  raised  on  a 
broad  base,  with  several  scattered  bundle-scars.  Pubescent  buds  naked, 
entirely  hidden  by  the  over-arching  leaf-scar.  The  next  year's  catkins 
conspicuous.  Infrequent  on  rocky  hills. 

18  AMORPHA,  L.  Gen.  1737;  Spec.  1753. 

Twigs  pubescent A.  canescens. 

Twigs  glabrous A.  fruticosa. 

A.  CANESCENS,  Nutt.  in  Eraser's  Cat.  1813.  Lead  plant. 

A  low  shrub  one  or  two  feat  high  or  occasionally  as  much  as  four  feet. 
Twigs  light  brown  or  ashy,  ghibresceiit  below,  pubescent  above.  The 
small  leaf-scars  eight-ranked,  with  three  bundle-scars  usually  coalescent, 
and  minute  or  obsolete  stipule-scars.  Buds  single,  flattened  and  closely 
appressed.  Just  above  the  bud  there  is  a  protuberance  of  the  bark.  Scales 
about  four,  brown,  glabrescent.  Commun  on  prairie  and  in  upland 
woods.  % 

A.  FRUTICOSA,  L.  Spvjc.  1753.  False  Indigo. 

A  shrub  with  gray,  glabrous,  sulcate  twigs  which  die  back  at  the 
summit,  semi-oval,  five-ranked  leaf-scars,  three  closely  aggregated  bun- 
dle-scars, small  stipules,  usually  persistent  at  the  angles  of  the  leaf-scars. 
Buds  two  superposed,  the  upper  closely  appressed;  scales  four  or  five, 
dark-brown,  glabrous.  Common  in  moist  places. 

19  ROBINIA,  L.  Gen.  1737;  Spec.  1753. 

R.  PSEUDO- ACACIA,  L.  Spec.  1753.  Black  Locust. 

Twigs  light  brown,  glabrous,  somewhat  ridged.  Leaf-scars  triangu- 
lar three-lobed,  raised  in  the  centre;  bundle-scars  three;  stipular  spines 
present  or  obsolete.  Buds  entirely  hidden  by  leaf-scars,  the  cavity 
beneath  lined  with  dense  ferruginous  pubescence.  Introduced  as  a  shade 
tree  and  escaped  in  places. 

20  CERCIS,  L.  Gen.  1737:  Spec.  1753. 

C.  CANADENSIS,  L.  Spec.  1753.  R-d  bud. 

A  small  tree  with  twisted  and  scaly  bark;  dark  red-brown,  glabrous, 
shining,  slightly  ridged  twigs,  two-ranked,  triangular  three-lobed  leaf, 
scars,  three  bundle-scars  find  stipule-scars  or  persistent  stipules  adjacent 
above  the  leaf-scar.  Terminal  buds  none;  lateral  small,  flattened, 
appressed,  two  or  three  superposed.  Flower  buds  larger,  oval,  spread- 
ing. Scales  two  or  three.  Common. 
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'21    GYMNOCLADUS,  Lam.  Diet,  i,  1783. 

G    DIOICA,  (L.)  Koch,  Dend.  1869-73.     GuUandina  dioim,  L.    Spec. 
1753.    Qymnocladus  Cana-demis,  Lam.  1.  c. 

Kentucky  Coffee  Tree. 

A  medium  tree  with  reticulately  roughened  bark,  chocolate  pith, 
large,  light  drab  twigs,  glabrous,  but  roughened  by  numerous  prominent 
lenticels.  The  large,  V-shaped  leaf-scars,  five-ranked,  with  three  or  five 
bundle-scars,  and  obsolete  stipule-scars.  Terminal  bud  none;  lateral 
two  or  three  superposed,  the  upper  a  short  distance  above  the  others,  all 
dark  pubescent,  low  and  circular,  surrounded  by  an  incurved  rim  of  the 
bark.  Infrequent  in  lowland  woods. 

22  GLEDITISI  A,  L.  Gen.  Ed.  2, 1742;  Spec.  1753.  Gleditschia,  Scop.  1777. 
G.  TRIACANTHOS,  L.  Spec.  1753.  .  Honey  Locust. 
A  large  tree  with  close  dark  bark,  green  or  light  gray,  glabrous,  sul- 

cate  twigs  flattened  at  the  nodes,  five-ranked,  horse-shoe  shaped,  usually 
somewhat  three-lobed,  prominent  leaf-scars,  three  bundle-scars  and 
minute  or  obsolete  stipule-scars.  Terminal  buds  none;  lateral  several 
superposed,  the  lower  minute  and  seen  only  in  longitudinal  sections 
through  node,  fehe  uppermost  low  and  rounded  A  short  distance  above 
the  buds  there  is  a  smooth  re'd  or  brown  more  or  less  branched  thorn,  the 
branches  in  the  axils  of  minute  scales.  Much  branched  thorns  usually 
occur  in  fascicles  on  the  trunk  or  not  infrequently  the  tree  is  entirely 
unarmed.  The  branchlets  are  often  nodulose  from  the  developement  of 
very  short  rounded  twigs  which  bore  fascicled  leaves.  Common  in  low- 
land woods. 

23  PRUNUS,  Tourn.  lust.  1700;  L.  Spec.  1753. 

Shrubs  or  small  trees  with  glabrous  twigs,  five-ranked  leaf-scars, 
three  bundle-scars  and  small  stipule  scars 

Twigs  and  buds  dark  steel-gray,  dull P.  Virginiana. 

Twigs  and  buds  red  brown,  shining. 

These  medium P.  Americana. 

Small P.  angustifoUa. 

P.  AMERICANA,  Marsh.  Arb.  1785.  Wild  Plum. 

The  branches  usually  bear  stunted  thorn-like  twigs  or  branchlets 
which  are  provided  with  leaf-scars.  These  semi-oval  or  arcuate.  Ter- 
minal buds  none;  lateral  appressed,  acute,  single  or  with  two  additional, 
collateral,  diverging  flower  buds.  Scales  several,  ovate,  obtuse.  Infre- 
quent in  thickets,  along  fences,  etc. 

P.  ANGUSTTFOLTA,  Marsh.  Arb.  1785.    P.  Chicasa,  Michx.  Fl.  1803. 

Chicasaw  Plum. 

Differs  from  P.  Americana  in  having  more  slender  twigs,  smaller  tri- 
angular-pointed buds  with  scales  glabrous  or  somewhat  pubescent.  A 
shrub  common  on  sand  hills  south  of  Manhattan. 
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P.  VIRGINIANA,  L   Spec.  1758.  Choke-Cherry. 

Twigs  rather  large;  leaf-scars  more  or  less  triangular,  comparatively 
.small,  sometimes  with  only  one  bundle-scar.  Buds  pointed;  scales  five  or 
six,  glabrous,  obtuse.  A  shrub  or  small  tree  rare  in  thickets. 

24  RUBUS,  Tourn.  Inst.  1700;  L  Spec.  1753. 

Declining  sufrruticose  plants,  with  biennial  or  short  lived  perennial 
canes,  armed  with  recurved  prickles,  five-ranked  leaf-scars  and  three  bun- 
dle-scars. 

Twigs  glaucous,  cylindrical R.  occidental^. 

Twigs  not  glaucous,  five-ridged R  villosux. 

R.  OCCIDENTALIS,  L.  Spec.  1753.  Black  Raspberry. 

Pith  yellow,  cylindrical;  twigs  red-brown;  leaf-scars  crescent  or 
semicircular,  considerably  raised,  the  leaf  frequently  breaking  away 
irregularly,  leaving  a  long  stump  without  a  distinct  scar.  Buds  oblong 
with  several  acutish  scales  more  or  less  pubescent  at  apex.  Common  in 
upland  woods,  along  fences,  etc. 

R.  YILLOSUS,  Ait.  Hort.  Kew.  1789.  Blackberry. 

Pith  greenish,  five-rayed;  twigs  purple,  glabrous;  prickles  from  a  flat- 
tened base,  sometimes  straight;  leaf-scars  V-shaped,  base  of  petiole  often 
persistent;  buds  conical,  strongly  divergent,  single  or  two  or  three  super- 
posed, scales  few,  somewhat  pubescent.  Infrequent. 

25  ROSA,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

Prickly  shrubs  with  white  pith,  V-shaped  leaf-scars  and  three  bundle 
scars. 

Twigs  green;  climbing R.  setigera. 

Twigs  red;  a  low  shrub R.  Arkanxana . 

R.  SETIGERA,  Michx   Fl.  1803.  Climbing  Rose. 

Twigs  green;  prickles  flattened,  recurved  above  an  oval,  white,  well 
defined  base;  buds  strongly  divergent,  oblong,  obtuse,  pink,  scales  two  or 
three.  Rare. 

R.  ARKANSANA,  Porter,  Fl.  Colorado,  1874.  Wild  Rose. 

A  low  shrub,  usually  not  more  than  two  feet  high,  with  slightly  glau- 
cous twigs,  armed  with  straight  prickles  from  an  elliptical  base;  leaf- 
scars  very  narrow,  nearly  half  encircling  the  stem.  Bud  about  2  mm. 
above  the  leaf-scar,  with  three  or  four  red  or  black  scales,  pubescent  at 
tip.  Common  on  prairie  and  open  woods. 

26  PYRUS,  Tourn.  Inst.  1700;  Spec.  1753. 

P.  CORONARIA,  L.  Spec.   1753  Wild  Crab-apple 

A  small  tree  with  red,  glabrous  twigs  or  in  vigorous  sprouts  pubescent 
at  apex,  five-ranked,  very  narrow,  open  V-shaped  leaf-scars,  three  bun- 
dle-scars and  obsolete  stipule-scars.  Buds  flattened,  appressed,  acutish; 
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scales  several,  glabrous  but  disclosing  some  pubescence  at  summit  of  bud. 
Along  bluffs  of  Kansas  river  below  Manhattan.  P.  loensis,  Bailey,  of 
eastern  Kansas,  is  easily  distinguished  by  its  densely  pubescent  twigs. 

27  CRAT^EGUS,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

C.  COCCINEA,  L.  Spec.  1753.  Scarlet  Haw. 

A  small  tree  with  smooth  and  shining,  dark  red  twigs,  armed 
with  slender,  sharp  pointed,  slightly  curved  axillary  thorns,  one  to 
two  inches  long  and  same  color  as  twig.  The  base  of  the  thorn  is  enlarged 
and  bears  a  leaf-scar  with  bud  on  one  side  and  a  few  fainter  leaf-scars 
above.  The  arcuate  or  semi-oval  leaf-scars  are  rive-ranked  with  three 
bundle  scars.  Buds  globose;  scales  several,  rounded,  glabrous.  Rare  in 
upland  woods. 

Var.  MOLLIS,  Torr  &  Gray,  FJ.  i,  1840. 

Distinguished  by  the  twigs  being  a  duller  brown  and  twigs  and  buds 
being  usually  sparsely  villous,  and  by  the  buds  being  larger  and  the  scales 
more  open  and  spreading.  Rare. 

28  RIBES,  L.  Gen.  1737;  Spec.  1753. 

R.  GRACILE,  Michx.  Fl.  1803.  Wild  Gooseberry. 

A  declining  shrub  with  light-brown,  glabrous,  sulcate  twigs,  armed 
with  brown  triple  spines  below  the  leaf-scars,  and  on  at  least  part  of 
the  old  wood  with  scattered  prickles.  Leaf-scars  five-ranked,  narrow,  U-- 
shaped, almost  hidden  by  the  spines.  Bundle-scars  three.  Buds  conical, 
brownish,  with  numerous  ovate  scales,  keeled  at  apex.  Scales  persistent 
at  base  of  twig.  Frequent  in  lowland  woods. 

29  CORNUS,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

Shrubs  with  hexagonal  pith,  red,  pubescent  twigs,  crescent-shaped, 
opposite  leaf-scars,  with  three  bundle-scars.  Terminal  buds  compressed, 
pointed;  lateral,  smaller,  closely  appressed.  Scales  two. 

Branchlets  bright  red;  pubescence  soft C.  sericea. 

Branchlets  gray;  pubescence  appresssed C.  ctsperi  folia. 

C.  SERICEA,  L.  Mant.  ii,  1771.  Downy  Dogwood. 

Twigs  and  branchlets  dark  red,  the  former  softly  cinereous-pubescent, 
which  hides  the  color.  A  small  shrub  three  or  four  feet  high,  often  with 
elongated  stoloniferous  branches.  Infrequent  in  moist,  rocky  places. 

C.  ASPERIFOLIA,  Michx.  Fl.  1803.  Gray  Dogwood. 

Twigs  pale,  dull  red,  the  pubescence  appressed  and  not  hiding  color 
of  twig,  the  branchlets  becoming  gray-brown  and  finally  gray.  A  shrub 
or  sometimes  almost  a  tree,  very  common  in  woods,  thickets  and  along 
fences.  This  species  is  best  distinguished  from  the  previous  by  the  color 
of  the  second  and  third  year  wood. 
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30  SAMBUCUS,  Toimi.  Inst.  1700;  L    Spec.  1753. 

S.  CANADENSIS,  L.  Spec.  1753.  Elderberry. 

A  shrub  with  large  pith,  light  gray,  glabrous,  slightly  angled  twigs, 
large,  triangular  heart-shaped,  opposite  leaf- scars  meeting  around  the 
stem  and  h've  bundle-scars.  Terminal  portion  of  twig  dies  back;  lateral 
buds  usually  two,  superposed,  or  if  more,  clustered;  scales  two  or  three 
pairs,  glabrous,  abruptly  pointed.  Not  common. 

31  SYMPHORICARL'OS,   Dill.   Ilort.  Elth.  1732;    Adans.  Fam.  1763. 

Symphoricarpus,  HBK.  Xov.  Gen.  iii,  1818. 

S.  VULGARIS,  Michx.  Fl.  1803.  Buck-bush. 

A  low  shrub  with-  extensive  stolons,  very  slender,  light  brown,  pub- 
escent twigs,  very  small,  triangular  or  shield-shaped,  opposite  leaf-scars 
connected  by  a  ridge,  and  one  bundle-scar.  Frequently  the  base  of  the 
petiole  persists  as  a  withered  stump  without  leaving  a  distinct  scar. 
Buds  very  small,  usually  three  collateral;  scales  two  or  three  pairs,  pub- 
escent. Berries  persistent.  Common  on  prairie  and  upland  woods. 

32  CEPHALANTHUS,  L.  Gen.  1737;  Spec.  1753. 

0.  OCCIDENTALS,  L.  Spec.  1753.  Button-bush. 

A  shrub  with  gieen  or  brown  twigs,  semicircular,  opposite  or  whorled 
leaf-scars,  central  semicircular  bundle-scars,  stipule-scars  or  persistent 
stipules  encircling  the  stem  and  very  small,  low  buds,  single  or  two 
superposed.  Frequent  in  wet  places. 

33  F  LI  AX  IN  US,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

F.  VIRIDIS,  Michx.  f.  Hist.  Arb.  Am.  iii,  1813.  Green  Ash. 

A  small  or  medium  tree  with  smooth,  gray  twigs,  flattened  at  the 
nodes,  semicircular  or  shield-shaped,  opposite  leaf-scars  and  central 
semicircular  bundle-scars.  Terminal  buds  obtuse,  with  two  pairs  of  dark 
brown,  felty  pubescent  scales;  lateral  single  or  two  superposed.  Fre- 
quent in  lowland  woods. 

Var.  PUBESCENS,  Hitchcock,  Cat.  Ames,  1891. 

Distinguished  by  its  pubescent  twigs.    Rocky  bluffs  and  thickets. 

34  CATALPA,  Scop.  Introd.  1777. 

C.  SPECIOSA,  Warder  in  Engelm.  in  Bot.  Gaz.  v.  1880.  Catalpa. 

A  small  tree,  with  smooth,  gray  twigs,  opposite  or  whorled,  circular 
or  oval  leaf  scars  with  a  concentric  row  of  bundle-scars,  and  low  buds 
with  several,  short,  loose  scales  Cultivated  and  escaped  in  places. 

35  ULMUS,  Tourn.  Inst.  1700;  L    Spec.  1753. 

Large  trees  with  two  ranked,  oval,  oblique  leaf-scars,  and  unequal 
siipule-scars. 

Twigs  gray;  buds  densely  pubescent U.  fulva. 

Twigs  brown;  buds  glabrous U.  Americana. 
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U.  FULVA,  Michx.  Fl.  1803.  Red  Elm. 

Twigs  scabrous  or  hirsutely  pubescent,  buds  ovate,  5  to  6  inm.  long, 
dark  brown,  divergent,  scales  two-ranked,  four  to  six  pairs;  flower  buds 
swelling  considerably.  Common  in  lowland  woods. 

U.  AMERICANA,  L.  Spec.  1753.  White  Elm. 

Twigs  slender,  glabrous,  softly  pubescent  or  even  somewhat  scabrous 
but  not  hispid;  buds  3  to  4  mm.  long,  the  lateral  appressed,  pointed; 
scales  three  or  four  pairs.  Common. 

36  CELTIS,  Tourn.  Inst.  1700;  L.  Spec   1753.   ' 

C.  OCCIDENTALS,  L.  Spec.  1753.  Hackberry. 

A  small  or  medium  tree  with  light,  corky-ridged  bark,  white  pith 
diaphragmed  in  the  region  of  the  nodes,  dark  gray-brown,  glabrous  or 
sparsely  villous  twigs,  two-ranked,  semi-ova!  or  obtusely  triangular, 
oblique  leaf-scars,  three  bundle-scars  and  rather  obscure  stipule-scars. 
Terminal  buds  none;  latteral  flattened,  appressed,  pointed;  scales  about 
one  pair,  somewhat  villous.  Frequent  in  lowland  woods. 

37  IOXYLON,  Raf.  Am.  Monthly  Mag.  1817.  Madura,  Nutt.  Gen.  1818. 
I.  POMIFERUM,  Rafin.  1.  c.     Madura  aurantiaca,  Nutt,  1.  c. 

Osage  Orange. 

Twigs  light  yellowish-drab,  glabrous,  at  least  some  of  them  armed 
with  axillary  thorns  of  the  same  color.  Thorns  simple  bearing  a  bud 
at  base.  Leaf-scars  five  or  eight-ranked,  obtusely  triangular,  with  a  cen- 
tral bundle-scar.  Buds  low,  depressed-globose.  Scales  few,  brownish, 
ciliate-fringed.  Introduced  for  hedges  and  escaped  in  places. 

38  MORUS,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

M.  RUBRA,  L.  Spec.  1753.  Mulberry. 

A  small  tree  with  light  brown  or  greenish-drab,  glabrous  twigs,  two- 
ranked,  oval,  oblique,  concave  leaf-scars,  and  unequal  stipule-scars.  Ter- 
mial  buds  none;  lateral  appressed,  pointed;  scales  several,  two-ranked, 
rounded,  glabrous.  Infrequent  in  lowland  woods. 

39  PLATANUS,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

P.  OCCIDENTALIS,  L.  Spec.  1753.  Sycamore. 

A  large  tree  with  smooth  or  slightly  pubescent,  light-brown,  sulcate 
twigs,  narrow,  five-ranked  leaf-scars,  about  half  encircling  the  twig,  five 
prominent  bundle-scars,  and  encircling  stipule-scars.  Buds  conical, 
smooth  and  shining  as  if  sticky,  scale  one,  entirely  enclosing  the  bud. 
Frequent  along  streams.  Bark  white  and  smooth,  scaling  off  in  patches. 

40  JUGLANS,  L.  Gen.  1737;  Spec.  1753. 

J.  NIGRA,  L.  Spec.  1753.  Black  Walnut. 

A  large  tree  with  diaphragmed  pith,  dark  brown,  clammy  pubescent 
twigs;  and  three-lobed,  five-ranked  leaf-scars  with  three  U-shaped  bun- 
dle-scars. Terminal  bud  10  mm.  long  or  shorter;  lateral  two,  superposed, 
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upper  globose,  2  or  3  mm.  long;  scales  downy.     Common  in  lowland 
woods. 

41  IIICOBIA,  Rafin.  Fl.  Ludov.  1817.    Carya,  Nutt.  Gen.  1818. 

Bud  scales  two,  valvatfi,  yellow H.  minima. 

Bud  scales  several,  brown H.  ovata. 

H.  OVATA,  (Mill  )  Britt.  Bull.  Torr.  Club,  xv,  1888.  Juglans  ovata, 
Mill.  Diet  1768.  Carya  aZ6a,Nutt.  1.  c.  1818.  Shellbark  Hickory. 

A  large  tree  with  rather  large,  dark  chocolate,  glabrous  twigs,  large, 
eight-ranked,  circular  to  heart-shaped  leaf-scars,  three  areas  of  bundle- 
scars  and  large  terminal  buds.  Lateral  buds  single,  small,  obtuse,  strongly 
divergent;  terminal  elliptical  or  lanceolate;  scales  acuminate,  the  inner 
pubescent  above.  Along  the  bluffs  below  Manhattan,  on  the  south  side  of 
the  Kansas  river. 

H.  MINIMA,  (Marsh.)  Britt  1  c.  Juglans  alba  minima,  Marsh.  Arb.  178;). 
Carya  awmra,  N"utt.  Gen.  1818.  Pignut  Hickory. 

A  small  tree  with  yellowish-gray,  smooth  twigs,  sprinkled  with  waxy 
atoms,  especially  above,  as  are  the  bud  scales;  flve-rariked,  heart-shaped 
leaf-scars,  bundle-scars  aggregated  in  about  three  areas  and  narrow, 
acute,  curved  terminal  buds  with  waxy-yellow  scales.  Lateral  buds  two 
or  three  superposed,  the  upper  frequently  long  stalked.  Common. 

42  COBYLUS,  Tourn.  lost.  1700;  L.  Spec.  1753. 

C.  AMERICANA,  Walt.  Fl.  1788.  Hazel-nut. 

A  shrub  with  light  brown  or  yellowish-drab,  pubescent  or  glabrescent 
twigs,  two-ranked,  crescent  or  oval  leaf-scars,  scattered  bundle-scars  and 
conspicuous    stipule-scars     Buds    flattened,    rounded,    scales    several, 
rounded,  upper  pubescent.    Next  year's  catkins  conspicuous.    Said  to- 
occur  ten  miles  northeast  of  Manhattan  (S.  C.  Mason.) 

43  OSTRYA,  Mich.  Nov.  Gen.  1722;  Scop.  Carn.  ii.  1772. 

O.  VIRGINIANA,  (Mill  )  Koch,  Dendr.  ii.  2.  1869  73.  Carpinus  Virgin- 
iana,  Mill.  Diet.  1768.  Iron- wood. 

I  A  small  tree  with  twisted  bark,  brown  or  gray,  softly  pubescent  or 
glabrescent  twigs,  small  semi-oval  or  arcuate,  slightly  oblique,  two- 
ranked  leaf -scars,  three  bundle-scars  and  unequal  stipule-scars.  Buds 
conical,  pointed,  divergent,  5  or  6  mm.  long;  scales  several,  pubescent. 
Next  year's  catkins  usually  present.  Frequent  in  upland  woods. 

44  QUERCUS,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

Pith  five-angled;  twigs  five-ridged  from  the  angles  of  the  semicircu- 
lar, five-ranked  leaf-scars;  bundle- scars  several,  scattered;  stipule  scars 
small,  often  inconspicuous;  upper  lateral  buds  clustered  at  apex  of  twig. 
Buds  rounded,  about  as  high  as  wide. 

Glabrous Q.  prinoides . 

Pubt- scent  Q.  macrocarpn . 
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Buds  pointed,  about  twice  as  high  as  wide. 

Twigs  glabrous  and  buds  nearly  so Q.  rubra. 

Buds  pubescent. 

Twigs  pubescent Q.  nigra. 

Twigs  glabrous Q.  tinctoria. 

Q.  MACROCARPA,  Michx.  Hist.  Cbenes.  3801.  Bur  Oak. 

A  large  tree  with  rough,  light  colored  bark,  branchlets,  and  often  the 
light  brown,  glabrous  or  minutely  pubescent  twigs  corky  ridged,  and  fre- 
quently persistent  stipules.  Leaf-scars  sometimes  triangular-heart- 
shaped.  Common. 

Q.  PRINOIDES,  Willd.  N.  Schr.  Ges.  Berlin,  iii,  1803;  Spec.  iv.  1805.  Q. 
Muhlenbergii,  Engelm.  Trans.  St.  L.  Acad.  iii,  1877.  Chinquapin  Oak. 

A  shrub  or  tree  with  light,  scaly  bark,  red  or  light  brown  glabrous 
twigs  and  terminal  buds  not  more  than  4  mm.  long.  Very  common  in 
upUmd  woods. 

Q.  RUBRA,  L.  Spec.  1753.  Red  Oak. 

A  large  tree  with  dark,  close  and  quite  smooth  bark,  red-brown  or 
gray-brown  twigs  and  terminal  buds  5  or  6  mm.  long  with  close  scales. 
Frequent  in  upland  woods. 

Q   TINCTORIA,  Bartram,  Trav.  Ed.  2, 1794.  Black  Oak. 

A  large  tree  with  close,  rough,  dark  bark,  brown,  glabrous  twigs  and 
distinctly  live-sided  buds  about  8  mm.  long.  Frequent  in  upland  wood. 

Q.  NIGRA,  L.  Spec.  1753.  Black  Jack. 

A  medium  tree  with  close,  rough,  dark  bark,  red-brown  or  gray-brown, 
pubescent  twigs  and  buds  much  as  in  Q.  tinctoria.  The  twigs  on  vigor- 
ous shoots  are  frequently  glabrescent.  Common  in  upland  woods. 

45    SALIX,  Tourn.  Inst.  1700;  L.  Spec.  1753. 

Leaf-scars  five-ranked;  bundle-scars  three;  stipule-scars  present;  buds 
appressed,  pointed;  scale  one. 

Twigs  and  buds  soft-pubescent;  leaf-scars  U-shaped. 

8.  cordata. 

Twigs  and  buds  glabrous  or  appressed-pubescent;  leaf  scars 

crescent  or  arcuate S.  longifolia. 

Twigs  and  buds  glabrous;  leaf-scars  U-shaped. .S  amygdaloides. 

S    AMYGDALOIDES,  (Anders.)  Anders  Ofv. Vet.  Akad.Forh.  1858.    S. 
nigra,  var.  amygdaloidcs,  Anders.  Koenig.  sven.  Akad.  Handl.  vi. 
Twigs  light  yellowish-brown;    A  low  or  tall  tree  common  in  moist 
places. 

S.  LONGIFOLIA,  Muhl.  in  N.  Schr.  Ges.  Nat.  Fr.  Berlin,  iv.  1H02. 

Sandbar  Willow. 

A  shrub  with  slender,  red-brown  twigs  and  obtuse  buds  not  more  than 
4  mm.  in  length.  Common  in  moist  places 
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S.  CORDATA,  Muhl.  1.  c.  Downy  Willow. 

A  large  straggling  shrub  with  camparatively  large  cinereous  pubes- 
cent or  glabrescent  twigs  and  rectangular,  U-shaped  leaf-scars,  the  latter 
sometimes  eight-ranked.  Stipule-scars  conspicuous,  oval  with  one  to 
three  bundle-scars.  Flower  buds  as  much  as  10  mm.  long.  Along  rocky 
streamlets,  not  common. 

46  POPULUS,  Tourn    Inst.  1700;  L.  Spec.  1753. 

P.  MONILIFEKA,  Ait.  Hort.  Kew.  1789.  Cottonwood. 

A  large  tree  with  five  angled  pith,  light  yellowish-drab,  smooth  and 
glossy,  cylindrical  or  on  vigorous  shoots,  angled  twigs,  five-ranked,  ellip- 
tical, arcuate  or  shield-shaped  leaf-scars  with  three  bundle-scars  and 
narrow  stipule-scars.  Terminal  bud  large,  conical,  curved,  with  a  few 
brownish,  ovate,  smooth  and  shining,  gummy  scales.  The  lateral  flower 
buds  are  very  large,  as  much  as  2  cm  long.  Frequent  in  lowland  woods. 

47  SMILAX,  Tourn.  inst.  1700;  L.  Spec.  1753. 

S.  HISPIDA,  Muhl.  Oat.  Ed.  2, 1818.      .  Greenbrier. 

An  endogenous  vine  climbing  by  stipular  tendrils.  Twigs  dark  green, 
glabrous,  at  least  the  lower  part  armed  with  straight,  polished,  dark 
brown  prickles.  The  base  of  the  petiole  with  the  two  tendrils  attached, 
persists  after  the  leaf  has  fallen,  leaving  no  distinct  scar.  Buds  single, 
horizontally  divergent,  conical.  twro-ranked,  showing  but  one  scale.  Com- 
mon in  low  woods. 

48  JUNIPERUS,  Tourn.  Inst.  1700;  L.  Spec  1753. 

J.  VIRGINIANA,  L.  Spec.  1753.  Red  Cedar. 

Evergreen  trees  with  two  kinds  of  leaves,  awl-shaped  and  divergent  in 
whorls  of  three,  and  opposite,  appressed,  scale-like,  with  a  gland  on  the 
back.  Rocky  bluffs. 
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DODGE  CITY,  KAN.,  July  3,  1900. 
To  his  Excellency  W.  E.  Stanley,  Governor: 

SIR — I  have  the  honor  to  herewith  submit  for  your  consideration 
my  biennial  report  as  Commissioner  of  Forestry  and  Irrigation,  cov- 
ering the  period  from  April  15,  1899,  to  July  1,  1900. 

I  received  my  appointment  as  Commissioner  of  Forestry  and  Irri- 
gation April  15,  1899,  and  immediately  took  active  control  of  this  de- 
partment. 

I  appointed  A.  B.  Jones,  of  Wa  Keeney,  Kan.,  as  foreman  of  the 
Ogallah  station,  and  at  once  proceeded  to  complete  the  season's  deliv- 
ery of  trees,  which  was  well  advanced.  I  found  both  stations  run 
down  and  presenting  a  very  slovenly  condition,  fences  down,  and  a 
general  appearance  of  neglect  manifested  everywhere.  The  preceed- 
ing  unprecedented  severe  winter  had  killed  a  great  many  of  the  trees 
in  the  parks  of  both  stations,  making  their  appearance  very  unsightly. 
I  dug  up  all  the  dead  trees  and  reset  to  hardier  varieties.  The  poplar 
suffered  the  greatest  loss  from  the  cold,  as  fully  three-fourths,  or  100 
in  all,  were  killed  in  the  park  at  Dodge.  The  poplar  is  not  adapted  to 
western  Kansas,  and  I  would  not  recommend  its  propagation.  The 
trees  in  the  parks  at  both  stations  had  not  been  trimmed  in  years,  if 
ever,  and  presented  a  very  unkempt  appearance.  The  winter  months 
were  devoted  in  part  to  this  long-neglected  duty,  and  the  result  shows 
great  improvement  in  external  appearance,  and  is  of  undoubted  bene- 
fit to  the  trees.  The  neglect  of  former  years  in  keeping  the  stations 
in  good  repair  has  entailed  a  severe  hardship  on  the  present  appro- 
priations which  were  made  for  current  expenses. 

During  a  life  residence  on  the  plains,  I  have  been  a  close,  inter- 
ested observer  of  every  experiment  looking  toward  the  betterment  of 
this  section  as  a  home  in  all  that  the  word  implies.  I  have  been 
especially  interested  in  the  propagation  of  trees.  They  charm  by 
their  grace  and  beauty;  they  comfort  by  their  shade  and  companion- 
ship; they  energize  by  their  health-giving  influence.  Our  forests 
are  the  great  laboratories  of  nature;  the  conservatories  of  public 
health  and  wealth ;  the  most  effective  sanitary  agents  known.  They 
harmonize  our  high  and  destructive  winds  into  balmy,  redolent 
breezes.  They  are  conducive  to  moisture  and  rainfall,  and  take  an 


important  part  in  domestic  and  commercial  economy,  supplying  in  a 
large  measure  the  home  fuel,  fence-posts,  etc,  etc.  As  a  wind-  or  snow- 
break,  once  established,  they  have  no  equal,  and  are  practically  inde- 
structible ;  and  right  here  I  would  most  earnestly  call  the  attention  of 
the  railroads  throughout  the  West  to  the  efficacy  of  a  grown  timber 
snowbreak.  It  is  no  longer  an  experiment,  but  a  tried  success. 
Several  years  ago  the  Atchison,  Topeka  &  Santa  Fe  railroad  set  out 
several  of  these  snowbreaks  along  their  line  in  this  county,  at  localities 
that  in  the  past  had  been  a  source  of  yearly  annoyance  and  expense 
from  snow  blockades.  With  but  little  care  and  attention  they  have 
grown  into  a  permanent,  indestructible  snowbreak. 

I  would  suggest  the  following  rules  in  setting  out  a  snow-  or  wind- 
break :  Prepare  the  ground  by  deep  plowing  in  the  fall ;  the  follow- 
ing spring  set  out  two  rows  of  black  or  honey-locust  or  Russian 
mulberry,  with  a  row  of  Osage  orange  between,  leaving  sufficient  space 
between  rows  for  cultivation  the  first  few  years  with  a  plow ;  set  close 
together  and  avoid  trimming  for  the  first  few  years.  By  adopting 
this  plan  the  snowfall  will  be  held  and  drifts  accumulate,  which  will 
supply  the  needed  moisture  for  their  early  start  and  growth. 

The  two  forestry  stations  were  selected  with  the  view  of  thoroughly 
testing  the  practicability  of  tree  growing  on  the  arid  plains,  and,  to 
make  the  test  as  crucial  as  possible,  they  were  each  located  on  the 
highest  ground  in  their  respective  localities.  As  a  result,  one  of  the 
most  trying  difficulties  we  have  to  contend  with  is  the  ever-present 
Kansas  winds.  In  excessive  dry  times  the  wind  blows  the  soil  from 
the  small  top  roots  or  feeders.  I  have  obviated  this  difficulty,  in  a 
measure,  by  mulching  with  half-rotted  hay  or  straw,  which  retains 
moisture  and  gives  most  beneficial  results. 

As  to  the  varieties  of  forest- trees  that  are  best  adapted  to  successful 
growing  in  western  Kansas,  I  will  say  that,  in  naming  them,  I  speak 
from  a  personal  experience  in  this  locality  extending  over  a  period 
of  thirty  years.  During  this  time  there  has  scarcely  been  a  year 
that  I  have  not  done  something  in  the  way  of  tree  planting.  I  would 
recommend  the  following  varieties  of  trees  for  western  Kansas,  south 
of  the  Smoky  river:  Cotton  wood  for  the  lowlands  and  along  the 
streams;  black  locust,  yellow  locust,  honey-locust,  white  ash,  catalpa, 
mulberry,  soft  maple,  and  last,  but  not  least,  the  Osage  orange.  It  is 
very  hardy,  and  in  this  climate  makes  a  rapid  growth,  is  a  most  excel- 
ent  wind-  and  snowbreak,  and  in  a  few  years  is  large  enough  for 
fence-posts.  Of  course  there  are  several  other  varieties  which  we  are 
growing  at  the  forestry,  but  these  above  mentioned  are  the  most  hardy. 

North  of  the  Smoky  river,  I  would  recommend  the  honey-locust, 
white  ash,  saphora  or  yellowwood,  hackberry,  elm,  box-elder,  Russian 
olive,  and  silver  maple.  The  borers  are  destroying  the  black  locust 


north  of  the  Smoky  river,  but  in  this  section  they  have  not  made 
their  appearance,  and  probably  will  not.  We  distribute  from  the 
Dodge  station  more  black  locust  than  all  other  varieties  combined. 
While  the  cottonwood  is  undoubtedly  a  native  of  the  plains,  its  na- 
tivity is  confined  to  the  lowlands  along  the  streams.  My  experience 
has  been  that  it  requires  more  water  for  successful  growing  than  any 
other  variety  I  know  of.  I  would  not  recommend  it  except  when  it 
is  intended  for  pasture  shade  along  watercourses. 

No  one  who  is  a  lover  of  the  beautiful  can  question  the  wisdom  of 
our  lawmakers  in  establishing  our  forestry  stations.  Their  benefi- 
cent and  beautifying  influence  is  manifested  in  the  young  and  thrifty 
groves  of  forest-trees  where,  ten  years  ago,  there  was  but  the  open  ex- 
panse of  sky  and  grass,  until  the  eye  grew  weary  of  the  never-ending 
monotony.  Where  once  the  prairie-dog  and  coyote  held  undisputed 
sway,  to-day  can  be  heard  the  song  of  the  mocking-bird,  the  thrush, 
and  the  redbreast,  as  they  nest  and  rear  their  young  in  our  artificial 
groves.  These  changes  have  been  brought  about  by  experimental 
perseverance,  and  the  forestry  stations  have  been  a  most  necessary 
factor. 

I  find  tree  planting  and  tree  culture  to  be  infectious ;  when  once 
started  or  begun  in  a  community,  by  some  individual  more  enterpris- 
ing than  his  neighbor,  it  is  but  a  short  time  until  the  the  whole  land- 
scape is  dotted  with  artificial  forests.  A  friendly  rivalry  stimulates 
each  to  outdo  his  neighbor.  We  have  filled,  this  season,  from  the 
Dodge  station,  more  than  1000  orders;  from  the  Ogallah  station,  over 
600.  Of  the  1600  orders  sent  out,  only  three  persons  refused  to  take 
them.  Formerly,  I  am  told,  there  were  a  great  many  people  who  did 
not  take  their  trees  after  ordering.  It  is  different  now.  The  people 
who  send  in  their  applications  for  trees  mean  to  plant  them  and  grow 
them.  This  can  be  seen,  not  only  on  the  farms  but  in  nearly  every 
city,  town  and  hamlet  in  western  Kansas. 

The  parks  at  both  forestries  have  made  a  wonderful  growth  the 
last  year.  At  the  Dodge  station,  the  young  trees  are  all  up  and  mak- 
ing a  fine  growth,  and  from  present  appearances  there  will  be  double 
the  amount  grown  any  previous  year.  The  Ogallah  station  has  been 
unfortunate  in  being  visited  by  three  hail-storms,  at  different  times. 
The  last  one,  on  the  night  of  the  17th  of  June,  proved  the  most  dis- 
astrous. 

We  have  replanted  each  time,  and  hope  to  raise  sufficient  trees  for 
distribution,  but  should  the  Ogallah  station  fail,  there  will  be  plenty 
to  supply  the  demands  from  Dodge,  if  the  elements  do  not  interfere. 

Our  entire  crop  of  oats  and  corn  at  the  Ogallah  station  were  de- 
stroyed by  the  last  hail-storm,  June  17. 

Owing  to  the  lack  of  water  and  too  heavy  machinery,  the  irriga- 
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tion  plant  at  the  Ogallah  station  has  not  been  as  successful  as  should 
have  been  expected,  but  with  lighter  pumps  and  mill  it  might  be 
made  a  success. 

The  black  locust  tree,  north  of  the  Smoky  river,  has  been  attacked 
by  borers  for  the  past  few  years  to  such  an  extent  that  there  was  con- 
siderable alarm  as  well  as  inquiry  made  about  stopping  its  ravages. 
Inquiry  was  at  once  instituted  by  myself  as  to  the  best  method  of 
ridding  the  country  of  them.  I  received  at  least  a  half-dozen  receipts, 
but  after  applying  same  without  results  we  had  to  come  back  to  first 
principles,  and  a  very  cheap  and  simple  remedy ;  that  is,  a  thick  coat 
of  whitewash.  Mix  in  a  double  handful  of  salt  to  each  bucket  of 
wash,  and  whitewash  the  trees  from  their  very  roots  as  high  up  as 
you  can  reach.  This  covers  the  borers  that  are  already  in  the  tree 
and  excludes  the  air  so  that  they  perish,  and  no  other  will  venture 
near  as  long  as  the  whitewash  lasts.  I  am  just  in  receipt  of  another 
remedy  which  I  have  not  tried,  but  it  is  said  to  be  good.  Mix  or  slack 
your  lime  until  it  is  as  thick  as  soft  butter,  then  put  in  enough  coal- 
oil  to  thin  it  to  the  consistency  of  good,  thick  whitewash.  Add  one 
ounce  of  carbolic  acid  to -every  two  gallons  of  the  wash,  and  apply 
freely. 

With  proper  cultivation,  and  weeds  kept  down  by  the  free  use  of 
the  plow  and  hoe,  there  is  no  reason  why  the  growing  of  trees  should 
not  be  a  success  in  western  Kansas. 

In  conclusion,  I  herewith  submit  a  statement  of  expenses  incurred 
by  this  department  for  the  fiscal  year  ending  June  30,  1900 : 

Appropiation.  Expended.  Balance. 

$1,000  00    For  salary  of  commissioner  . $1,000  00            

480  00    For  salary  of  foreman 480  00             

400  00    For  purchase  of  trees,  seeds,  and  cuttings. .  279  40  $120  60 

980  00    For  labor,  postage,  freight,  and  incidentals,  972  25  7  75 

36000    For  traveling  expenses  of  commissioner 30266  5734 

600  00    For  experiments   in  agriculture,  horticul- 
ture, etc 59987  13 


$3,820  00     Totals : $3,634  18  $185  82 

Inventory  of  state  property  at  Dodge  City  station : 

1  two-horse  wagon,  2  work  horses,  1  set  double  harness,  1  hayrake,  1  steel 
drag,  1  Acme  harrow,  1  Deering  mower,  1  disk  cultivator,  1  fourteen-inch  plow, 
1  weed-cutter,  1  grindstone,  1  hand  seed-drill,  2  hand  cultivators,  1  block  and 
tackle,  1  pipe  holder,  1  tree-digger,  1  go-devil,  6  hoes. 

Inventory  of  state  property  at  Ogallah  station : 

2  work  horses,  1  set  double  harness,  1  two-horse  wagon,  1  disk,  1  two-horse 
cultivator,  2  one-horse  cultivators,  1  riding  plow,  1  walking  plow,  1  harrow,  1  tree- 
digger,  1  small  seed-planter,  1  grindstone,  1  spade,  1  shovel,  4  hoes,  1  pruning- 
knife,  1  pair  pruning-shears,  2  scythes,  2  rakes,  1  writing-desk  with  typewriter, 

1  letter-press  with  stand,  1  office  stove,  1  office  table,  1  letter-file,  1  coil  hose, 

2  coils  large  rope,  1  three-horse  doubletree,  1  ladder,  1  mattock. 

Very  respectfully,  R.  M.  WRIGrHT, 

Commissioner. 
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LOUISIANA  STATE  UNIVERSITY  AND  AGRICULTURAL 
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Office  of  Experiment  Station, 

Baton  Rouge,  La* 

Hon.  J.    G.  Lee,    Commissioner   of  Agriculture  and  Irnmt* 

gration,   Baton  .Rouge,  La.: 

DEAR  SIR  :— The  numerous  applications  for  inquiry 
relative  to  pecan  culture,  suggested  the  preparation  of  the 
accompanying  pages,  which  I  ask  that  you  publish  as  Bulle- 
tin No.  69.  Respectfully  submitted, 

WM.  C.  STUBBS,  Director. 


The  increase  in  correspondence  relative  to  ' 'Pecans"  and 
**Pecan  Culture,"  during  the  past  season,  has  been  very  great. 
Information  has  been  sought  as  to  the  best  localities  for 
growing  this  nut;  soils  best  adapted  to  it;;  fertilizers  most 
desirable;  whether  seedlings  or  grafted  trees  were  best;  what 
Tarieties  most  desirable;  time  of  bearing  profitable  crops,  and 
the  ultimate  profits  from  a.  pecan  orchard. 

Some  of  these  questions  can  be  readily  answered.  Others 
can  be  discussed,  pending  full  replies  to  the  experiments  al- 
ready being  made  in  various  parts  of  the  South.  %$£-  -<i 

In  response  to  this  large  demand  for  information  this 
bulletin  has  been  prepared. 

LOCALITIES   OF   GROWTH. 

The  pecan  has  a  somewhat  extensive  range  of   natural 
growth.     It  succeeds  as  a  forest  tree  over  a  section  extending 
throughout  the  alluvial  portion  of  the  lower  Mississippi  Val- 
ley, up  the  Missouri  nearly  to  Kansas  City,  a  portion  of  the 
Ohio  Valley,  and   into  western  Indiana.     It    i*   also   found 
through  Southeastern  Texas  and  Noitheastern  Mexico.    It  is 
at  home  in  the   alluvial  soils  of  the  Mississippi,  but  is  fre- 
quently found   on    the   higher  soils,  and  with  proper  care  in 
the  setting  and  early  attention,  its  growth   may  be  extended 
over  a  large  portion  of  the  lighter  soils.     It  prefers  a  moist 
subsoil,  and  the  lands  which  were  subject  to  overflow  in  years 
gone  by,  seem  to  have  been  its  natural  home.  While  it  grows 
much  less  rapidly  on  lighter  soils,  a  selection  of  a  site  which- 
includes  the  bottom  lands  in  the  sandier  sections  of  the  State,, 
will  prove  more  encouraging   to  their  growth   and  produc- 
tiveness.    The  northern  limit   of   its  growth  is  marked  by 
yery  large  trees,  bearing  smaller  nuts  with  a  hard  shell,  and 
it  is  recorded  that  some  trees  in  Southwestern  Indiana  meas- 
ure seventy-five  feet  to  the  first  limb.    While  they  grow  to  be 
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very  large  forest  trees  in  Louisiana,  it  is  here  also  that  the 
very  large,  thin  shelled,  and  the  most  valuable  market  varie- 
ties have  originated. 

BOTANICAL    RELATIONS. 

The  pecan  is  a  species  of  the  hickory.  Its  botanical  name 
is  Hicoria  pecan  (Britt);  Carya  olivacformis  (Nutt).  There 
are  ten  or  more  species  of  hickories  growing  in  the  United 
States.  Of  these,  the  pecan,  from  a  horticultural  standpoint, 
is  the  most  important,  being  the  only  one  grown  in  orchards 
for  its  fruit.  The  tiee  is  a  rapid  grower,  and  when  it  comes 
into  bearing,  produces  with  reasonable  regularity,  annual 
crops  of  nuts. 

SOILS   BEST   ADAPTED   TO   PECANS. 

As  previously  remarked,  the  pecan  is  at  hone  upon  the 
rich  alluvium  of  the  Mississippi  Valley,  Here  its  growth  is 
most  vigorous.  Seedlings  from  nuts  planted  after  the  freeze 
of  1895,  on  the  grounds  of  the  Sugar  Experiment  Station,  art 
now  (1902),  lll/2  inches  in  diameter,  and  34  feet  tall.  Rick 
alluvial  soil  is  therefore  best  adapted  to  the  growth  of  this 
tree.  While  this  nut  will  grow  upon  most  any  kind  of  soil, 
it  thrives  best  and  grows  Caster  where  an  abundance  of  mois- 
ture is  available,  and  when  suitable  fertilizers  are  applied, 
Those  contemplating  the  planting  of  an  orchard,  should  care- 
fully consider  the  requirements  of  this  tree  before  purchasing 
his  land.  Upon  thin,  sandy  soils,  the  growth  will  be  slow^ 
and  heavy  fertilization  will  be  required.  In  fact,  it  may  bt 
announced  as  a  fundamental  principle  in  pecan  culture,  that 
the  growth  and  productiveness  of  the  tree  will  be  directlj 
in  proportion  to  the  fertility  and  moisture  supply  of  the 
soil. 

Belonging  to  the  family  of  hickories,  it  shares  with  them 
its  love  for  fertile  bottom  soils,  and  is  rarely  found  native 
'Upon  poor  uplands, 

Yet  by  cultivation,  proper  fertilization,  and  the  use  of 
improved  varieties,  profitable  orchards  may  be  established 
upon  poor  soils.  In  purchasing  a  site  for  an  orchard,  of 
course  the  first  cost  of  the  land  must  be  reckoned.  But  when. 
-good -alia vial  land*  can  be  obtained  at  comparatively  reasos- 
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able  prices,  it  will  bz  found  la  the  end  to  be  the  most  econom- 
ical and  profitable. 

METHODS    OF    PROPAGATION. 

All  of  the  older  pecan  groves  are  seedlings.  Before  the 
war,  and  for  some  time  afterwards,  ihe  nuts  were  planted 
where  the  tree  was  to  stand,  and  the  resulting-  tree  was  re- 
tained whether  it  produced  lar^e  desirable  nuts  or  not. 

The  nuts  used  for  these  planting's  were  always  the  lar- 
gest, finest  specimens,  and  as  they  were,  no  doubt,  better 
than  the  nuts  from  which  they  were  produced,  often  trees 
were  obtained  that  bore  large  and  desirable  nuts. 

The  nuts  from  the  majority  of  these  trees,  however,  were 
not  as  good  as  those  that  were  planted. 

This  is  simply  the  history  of  all  of  our  desirable  fruit 
trees  icpeated,  and  should  be  expected.  So,  men  who  desire 
to  grow  the  best  pecans  today,  do  not  follow  this  custom,  but 
instead  grow  seedlings,  in  order  to  bud  or  graft  upon  them 
the  best  varieties  available,  for  there  is  no  other  sure  way  of 
obtaining  nuts  which  are  known  to  be  the  most  desirable,  or 
of  perpetuating  a  variety. 

A  person  should  not  put  any  confidence  in  the  statement 
of  any  nurseryman  or  tree  agent  who  otters  seedling  trees  of 
desirable  pecans,  for  he  cannot  guarantee  them  to  produce 
iine  varieties,  or  even  as  good  as  the  seed  planted  to  produce 
them. 

BUDDING. 

There  are  two  common  methods  of  working  pecan  nursery 
.stock  in  Louisiana — budding  and  grafting. 

Of  the  former  there  are  also  two  common  methods  :  ring 
or  annular,  and  flute  or  veneer  budding. 

The  common  shield  bud  is  used  sometimes  on  young, 
smooth  skinned  trees,  but  is  rarely  mentioned  by  our  pecan 
workers.  The  nuts  are  planted  in  the  fall  or  very  early 
spring,  and  the  seedlings  budded  when  they  are  two  or  three 
years  old  from  the  seeds,  from  three  to  four  feet  high,  and 
about  three-quarters  of  an  inch  in  diameter.  The  operation 
may  take  place  very  early  in  spring,  before  the  buds  start,  or 
later,  in  July  and  August,  when  buds  have  developed  and 
matured,  and  thus  become  available  for  use. 


Figure  I  gives  a  \  u  w  of  a  nursery  row  of  p 2 can  seed- 
ling's, which  may  be  large  enuu^ii  tor  bud.ling-  next  year,  but- 
will  probably  be  crown  grafted  th .:  present  season. 


FiGUKK    I. 

The  ring-  or  annular  meihod  t»f  i>  --doing-  is  not  difficult  as 
a  rule,  if  proper  care  is  taken  in  fining  the  l>ud.  A  ringjof 
bark  about  one  inch  in  width,  is  removed  from  the  young- 
seedling,  and  in  its  pi  act-  i^  fi?te<1  cin<»iher  ring  of  bark  con- 
taining a  bu-'l  'aken  from  a  tree  of  krown  variety  or  desirable 
excellence.  The  difficulty  consists  in  cutting  :he  ring  of 
exactly  the  saint-  width. 

By  practice,  expert  budders  seldom  have  to  cut  twice, 
using  an  ordinary  budding  knife,  but  recently  a  ring  budding 
knife  has  been  put  upon  the  market,  which  seems  to  work 
well  and  cvcrcome  this  difficulty.  It  was  invented  by  Mr. 
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William  Nelson,,  of   Jeffer>jn   parish,    probably  cur   oldest 
IVouisiana  pecan  nurseryman;  and  figure  It  gives  a  cut  ofjthe 


FIGURE  IT. 

knife,  also  the  manner  in  which  it  removes  the  ring-.  The 
parallel  blades  insure  a  perfect  fit  when  the  knife  is  handled 
properly.  By  little  practice  even  a  novice  may  cut  rings. 
Another  knife  with  parallel  blades  and  set  screw,  has  been 
patented  by  Mr.  D.  Galbreath,  of  New  Orleans.  These 
knives  fill  a  long  felt  want  with  pecan  growers.  After 
placing  the  bud,  it  is  tied  firmly  with  some  good  tying  ma- 
terial for  the  purpose.  Waxed  strips  of  cloth  are  usually 
sised.  In  the  flute  or  veneer  method  of  budding,  the  portion 
of  bark  containing  the  bud  is  fitted  into  the  place  prepared 
lor  it,  and  in  shield  budding  on  young  and  very  smooth  bark 
trees,  the  bud  slips  iato  the  incision  nicely,  but  the  experi- 
ence of  men  who  bud  by  these  methods  is  that  the  tying 
must  be  done  with  strong  material  and  carefully  and  very 
firmly,  not  to  say  tightly  adjusted.  Oftentimes  the  waxed 
strips  are  wound  around  the  bud  firmly,  and  on  top  of 
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these  good  strong  cord  is  used  t)  tie  it  the  more  firmly. 
ure  III  shows  a  flute  bud  reaiy  for  placing  and  tied. 


Fig- 
The 


FIGURE  III. 

shield  bud  is  so  seldom  used  that  it  is  unnecessary  to  mentioffi. 
it  further. 

GRAFTING. 

Grafting  is  done  early  in  the  spring,  and  some  method 
of  crown  grafting  is  used.  When  the  stock  is  of  convenient 
size,  and  in  good  position,  the  common  whip  and  tongue 
method  is  used,  otherwise  the  common  cleft  method. 

These  are  secured  in  position,  waxed  a  id  banked  witfe 
earth  to  nearly  the  top  of  the  ccion  or  graft.  A  small 
stake,  usually  the  portion  of  the  seediing  which  is  removed 
before  grafting,  is  driven  d<  wn  by  the  sidj  of  each  graft,; 
for  protection  and  support. 


FIGURE  IV. 

Figure  IV  shov<  some  nur^ry  row^  of  c*>vj.    grafted 
pecans,  each  stick  in    the    row    mar^s    a  graft.     Figure  ^V 


FlGU-.K   V. 


represents  a  common  whip  and  tongue  "raft  before  tying,  and 
figure  VI,  a  common  ck  ft  graft  before  waxing. 
If  the  stock  is  small  only  one  graft  is  inserted. 
In  eaeh  and  everj  case  the  grafts  must  be 
prepared  smoothly  and  placed  so  that  "the  layers 
of  living  tissue  underneath  the  bark  meet.  In 
all  these  processes  the  wax  is  applied  warm 
with  a  brush  It  c  '. s  rapidly  and  c«»v,-rs  all 
wounds  quickly,  ^or  convenience  it  is  ki-pt  in 
a  pot  and  wanned  at  intervds.  It  is  the  cus- 
tom of  some  workers  to  entirely  cover  the  buds 
and  a  considerate  portt  >n  of  the  grafts, 
with  a  thin  c  a  ing  of  wav,  the  FIGURE  VI, 

object  being  to  ore  vent  evap  >ra'i   n.  This 

covering  is  probably  an  advantage  in  miny  cases,  for  the  bud 
when  starting  into  growth,  readily  penetrates  the  wax.  It  is- 
found  that  the  pecan  in  Lv.iisitni  resp  mds  to  numerous* 
methods  of  budding  and  grafting,  f«r  no  tfio  nurserymen  fol- 
low the  same  methods  <  xactly.  E  ich  has  his  own  method  and 
succeeds  with  it.  Wheti  the  b  ids  "take,"  or  become  estab- 
lished, the  tying  material  is  graduilly  1  >osened  and  the  tops 
removed. 

There  should  be  no  anxiety  ab-mt  the  wound  healing^ 
well,  for  very  large  \v-.mn  Is,  with  a  reasonable  amount  of 
care  will  heal  over.  Figur.  VII  shows  the  trunk  of  a  young 
pecan  tree,  nine  years  from  lime  of  bu  Iding.  The  point  of 
union  is  plainly  seen.  In  fact,  this  tree  was  selected  for  this 
purpose,  as  in  the  mrijori  y  of  trees  in  the  orchard  where  this 
view  was  taken,  the  wound  could  h.irdly  be  distinguished. 

After  the  bud  or  the  graft  becomes  thoroughly  estab- 
lished, and  the  top  removed,  care  should  be  taken  that  noth- 
ing disturbs  it.  It  is  the  custom  in  some  sections,  to  give 
support  by  means  of  stnkos  "o~  some  time  afterwards,  but 
from  personal  observation  in  sev  ral  pecan  orchards,  it  is 
found  that  this  is  not  n». ce>.s.  ry,  unless  the  tree  is  exposed  in 
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a  special  way,  as  during-  a  very  severe  storm  recently,  which 
"broke  down  large  pecan   trees,    none  of  them   were    broken 


FIGURE  Vil. 

directly  at  the  place  of  worki.ir,  'vl  ich  was  very  convincing" 
in  regard  to  this  point.  If  t  le  union  is  good,  there  will  be 
Tery  little  daiger. 

SELECTION    OF    BUDS    AND    GRAFTS. 

There  shou'd  be  no  mistake  in  selecting-  buds  and  grafts 
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for  the  purpose  of  working-  on  either  nursery  stock  or  old 
trees.  Well  developed,  stocky  buds  and  twig's  of  the  previ- 
ous season's  growth,  from  strong  bearing  trees  should  always 
be  sought.  It  has  been  demonstrated  often  that  buds  from 
bearing  trees  come  into  bearing  sooner  than  buds  from  young 
•trees  not  yet  bearing,  and  one  should  be  absolutely  sure  that 
the  buds  and  grafts  used,  come  from  trees  which  are  known 
to  bear  desirable  nuts.  Undeveloped  buds,  as  well  as  long- 
jointed  soft  wood  grafts,  should  always  be  avoided,  for  they 
lack  development  as  well  as  maturity,  and  cannot  be  depended 
upon. 

THE  ORCHARD. 

In  planning  and  planting  a  pecan  orchard,  the  distance 
between  trees  demands  first  attention,  While  many  groves 
are  set  very  irregularly,  the  advantages  of  regular  setting  are 
numerous.  The  common  distance  is  probably  forty  to  fiffy 
feet  each  way,  but  considering  the  size  to  which  the  pecan 
grows,  it  would  seem  that  a  greater  distance,  say  sixty  to 
one  hundred  feet,  would  answer  the  purpose  better.  At 
seventy  feet,  the  number  of  trees  per  acre  would  be  eight;  at 
eighty  feet,  six;  at  ninety  feet,  five,  and  at  one  hundred  feet, 
four.  It  wold  not  be  advisable  to  plant  them  close  enough 
to  interfere,  and  seventy  feet  would,  no  doubt,  be  close 
•enough  for  most  varieties. 

Those  varieties  of  a  spreading  habit  of  growth,  of  course, 
would  demand  the  most  room.  To  illustrate  the  difference 
in  growth  between  varieties,  one  has  only  to  glance  at  figure 
VIII,  which  gives  a  yonng  Frotscher  pecan,  and  figure  IX, 
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FIGURE  VIII. 

which  gives  a  young1  Columbian.  If  the  site  chosen  is  such 
that  at  any  time  of  the  year  stock  of  any  kind  will  run  in  the 
orchard,  the  young1  trees  should  bj  fenced  in,  in  such  a  way- 
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as  to  protect  them,  and  at  the  same  time  allow  room  for  the 
working-  oc  the  ground  and  the  application  of  m  mures.    This 


FIGUKE  IX. 

is  not  necessary  if  the  field  is  fenced  and  cropped  with  corn 
•or  cotton.  If  a  crop  is  growu,  it  should  not  be  allowed  to 
grow  too  close  to  the  young  tree,  for  in  this  case  the  pecan 
tree  represents  the  permanent  crop,  and  as  sucii  should  be 
.allowed  full  freedom  below  the  surface  of  the  Around  as 
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well  as  above.  Cropping-  the  young  orchard'  on  the  whole,  i» 
advisable,  provided  the  trees  are  manured  and  cultivated  as- 
•well  as  the  crop.  In  fact,  they  would  probably  grow  much 
faster  under  that  treatment. 

METHODS   OF   PLANTING. 

Nuts  destined  for  seed  should  be  gathered  with  care  and 
and  placed  in  comparatively  dry  sand  during  the  winter  and 
planted  as  early  in  the  spring  as  the  soil  will  permit.  In 
sandy  soil,  well  drained,  they  may  even  be  planted  in  the 
fall.  Whether  planted  in  the  field  where  they  are  to  remain, 
or  in  the  nursery  rows,  every  attention  in  the  way  of  cultiva- 
tion and  fertilization  should  be  given  the  young  trees,  so  as 
to  force  as  vigorous  a  growth  as  possible  the  first  season. 

If  planted  in  the  nursery,  great  care  should  be  taken  in 
transplanting  them  to  the  orchard.  The  tap  root  of  the 
young  plant  is  very  long,  and  in  removing  to  the  orchard  a 
goodly  portion  of  it  should  be  dug  up  with  the  tree.  Hence 
greater  care  is  required  in  removing  from  the  nursery  than 
with  most  trees.  Even  with  extreme  care  the  tap  root  will 
be  moderately  shortened,  and  many  growers  claim  that  this 
shortening  is  beneficial  by  inducing  a  greater  lateral  spread- 
ing of  the  roots. 

Before  planting  out  an  orchard,  it  should  be  thoroughly 
prepared  for  the  trees.  Holes  wide  and  deep  should  be  dugr 
and  the  soil  from  the  same  thoroughly  pulverized  before  being 
returned.  If  not  naturally  rich,  this  soil  should  be  well 
mixed  with  woods  mould,  well  rotted  stable  manure,  or  a 
fertilizer  containing  largely  of  Ammonia.  The  tree  should 
be  placed  at  the  same  level  that  it  stood  in  the  nursery.  The 
well  pulverized  soil  should  be  pressed  lightly  around  the 
roots,  and  unless  the-soil  is  already  very  \?et,  water  in  suffi- 
cient quantity  should  be  poured  on  the  soil  around  the  tree, 
and  over  this  1he  remaining  dry  soil  should  be  plared. 

Pecan  trees  require  much  care  for  successful  transplant- 
ing. When  taken  from  the  nursery,  all  broken  or  lacerated 
roots  should  be  removed,  and  care  should  be  taken  to  shield 
the  roots  from  the  sun,  and  to  prevent  them  from  becoming 
dry. 
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FERTILIZING* 

If  the  orchard  is  planted  in  rich  alluvial  lands,  it  will? 
require  little  or  no  fertilizers.  If,  however,  as  is  frequently 
the  case,  the  owner  desires  to  fertilize,  one  should  study  thej 
age  of  the  orchard  and  prepare  the  fertilizers  accordingly.  li- 
the trees  are  young-  and  only  growth  is  sought  for,  the  fertil- 
izers should  consist  largely  of  Nitrogen,  additioned,  of  course,- 
by  small  quantities  of  acid  phosphate  and  potash.  This  mix- 
ture should  contain  at  least  two  parts  of  Nitcogen  to  one 
part  each  of  Phosphoric  Acid  and  Potash. 

If,  on  the  other  hand,  the  trees  have  reached  the  bear- 
ing stage  and  nuts  are  desired,  the  above  ingredients  should 
be  mixed  so  that  they  would  be  in  equal  proportions  in  the 
mixture.  In  many  alluvial  lands  potash  exists  in  large  quan- 
tities and  in  readily  available  forms,  and  may  therefore  be 
omitted  in  any  fertilizer  destined  for  these  soils. 

Upon  sandy  soils,  with  young  trees,  the  importance  of 
Nitrogen  is  more  strongly  emphasized.  Net  only  should  the 
fertilizers  applied  contain  an  excess  of  Nitrogen,  but  the  soil 
should  be  constantly  cropped  with  some  leguminous  plants 
as  cow  p^a>,  velvet  beans,  etc.)?  which  should  at  maturity 
be  incorporated  with  the  soil.  At  the  time  of  planting  these 
crops,  applications  of  acid  phosphate  (200  to  400  pounds  per 
acre),  and  muriate  of  potash  (50  to  100  pounds  per  acre)  may 
be  advantageously  ma  ie.  They  will  insure  a  large  crop  of 
vines,  and  any  excess  of  these  ingredients  will  be  held  in 
reserve  for  the  growing  trees.  This  annual  incorporation  of 
vegetable  matter,  rich  in  Nitrogen,  gathered  almost  entirely 
from  the  atmosphere,  will  not  only  furnish  the  trees  with  the 
chief  element  of  growth  (Nitrogen),  tmt  will  largely  increase 
the  supply  of  humus  in  the  soil.  Humus  carries  with  it  to  a 
soil  so  many  benefits  that  it  is  difficult  to  mention  them  all. 
To  the  pecan  tree,  however,  its  water-holding  capacity  is  of 
the  utmost  importance.  Besides  this  annual  leguminous- 
crjp,  trees  on  poor  soils  should  be  individually  fertilized. 
This  is  accomplished  by  broadcasting  around  the  tree  in  a 
circle  whose  radious  is  equal  to  the  heighth  of  the  tree.  The 
quantity  to  be  applied  varies  with  the  age  of  the  tree.  To  a 
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»tree  just  planted  in  the  orchard,  at  least  one  pound  of  the 
mixture  given  below,  should  be  applied  in  the  manner 
•described  above.  This  quantity  may  be  doubled  each  year 
thereafter.  To  illustrate,  a  tree  just  planted  should  receive 
•  one  pound.  At  one  year  old,  two  pounds;  at  two  years  old, 
four  pounds;  at  three  years,  eight  pounds,  and  so  on,  until  a 
maximum  quantity  of  500  to  600  pounds  per  acre  has  been 
applied,  when  the  annual  quantity  becomes  fixed.  Of  course, 
after  each  application,  the  fertilizer  should  be  mixed  with 
the  soil,  either  with  the  plow,  disc,  harrow  or  some  other 
implement.  If  the  plow  be  used,  it  should  be  run  very  shal- 
low, taking-  care  not  to  break  the  surface  roots  of  the  tree. 

As  before  mentioned,  young-  and  growing-  trees  require  a 
different  fertilizer  from  old  and  bearing  ones.  If  the  practice 
of  growing1  and  turning  under  of  leguminous  crops  be  fol- 
lowed-, the  fertilizers  prescribed  for  alluvial  soils  may  be  used 
to  spread  around  the  trees.  If,  on  the  other  hand,  it  is  omit- 
ted, the  Nitrogen  in  each  formulae  should  be  increased.  Of 
course,  all  fertilizers  should  be  applied  in  early  spring. 

Nitrogen  can  be  supplied  in  the  forms  usually  found  on 
our  markets,  viz:  Tankage,  Cotton  Seed  Meal,  Dried  Hlood, 
.Fish  Scrap,  etc. 

An  acid  phosphate  containing  at  least  14  per  cent  of 
available  phosphoric  acid  should  be  preferred.  Muriate  of 
potash  containing  50  per  cent  of  potash,  is  the  cheapest  and 
perhaps  the  best  form  of  potash  for  this  tree. 

Besides  the  growing  of  leguminous  crops  and  the  appli- 
cation of  commercial  fertilizers,  it  will  often  be  found  highly 
advantageous  in  light  soils  to  top  dress  them  with  stable 
manure  at  the  rates  of  twenty  to  forty  twc-liorse  wagon  loads 
per  acre.  If  no  commercial  fertilizers  be  applied  simultane- 
ously, it  would  be  well  to  add  with  the  stable  manure,  200  to 
to  300  pounds  acid  phosphate,  and  50  to  100  pounds  muriate 
of  potash  per  acre.  They  may  be  neglected,  if  the  trees  are 
fertilized  with  the  mixtures  given  above. 

It  should  always  be  borne  in  mind  that  the  pecan  tree 
revels  in  a  fertile,  moist  soil,  and  therefore  every  effort  should 
be  made  to  secure  these  conditions  artificially  where  they  do 
:not  naturally  exist. 
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TOP    WORKING   OLD    AND   YOUNG   TREES. 

Until  recent  years  it  was  thought  to  be  practically  impos- 
sible to  remodel  an  old  pecan  tree  and  make  it  bear  desired- 
varieties.     It  was   even  questioned    whether  a  large   pecan 
tree  could  be  topped  and  live.     There  is  no  question  concern- 
ing- the  matter  today,  for  even  the   oldest  and  largest  trees- 
which   bear  undesirable  nuts,   are   gradually    being-   worked 
over.     This  may  be  done  in  a  variety  of  ways,  the  most  com- 
mon   being-    the    removal    of    the   large    limbs,    allowing-  the 
sprouts  to  grow  and  budding  these  sprouts.     Another  methocL 
is  to  cut  off  a  number  of  smaller  limbs,  and  work  these  either 
by  budding-  or  graft.    When  grafted  the  cleft  method  is  used. 
This  is  done  very  early  in   the   season,  and  a  part  of  the  tree 
only  is  treated  in  one  season.    Sometimes  one-third  is  worked 
each  year  until  the  tree  is  completely  top   worked.   Figure  XJ 
shows  a  tree  during  this  process,  the  large  lim'os  remiiuing 
will  be  removed  in  another  season.    In  this  manner  very  large 
and  unprofitable  trees  are  made  to  bear  nuts  of  high  market 
value.     Figure  X[  shows  an  old    tree   injured   by.  a   severe 
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868- 

storm,  the  top  removed  and  the  sprouts-  budded!  That  these 
very  large  wounds  heal  over  qwite  rapidly  may  be  seen  it* 
figure  XII,  where  an  old  wound  nearly  two  feet  in  length- 
may  be  seen  healing"  over.  The  small  branch  above  was- 
budded  about  six  years  ago.  Sometimes  when  young"  trees* 
need  to  be  top  worked,  it  may  be  done  by  budding  the  smaller 
limbs  instead  of  cutting  off  the  larger  ones,  as  has  been  men- 
tioned. A  careful  scrutiny  of  figure  XIII  will  show  the 
places  where  this  tree  is  budded.  A  high  strong  stepladder 
was  used  in  this  instance.  When  large  limbs  are  removed 
the  wounds  should  be  smoothed  over  and  dressed  wit'i  some- 
material  which  will  protect  them  as  nearly  as  possible  from. 
exposure  to  moisture  and  to  germs  of  decay. 

Grafting  wax  or  a  solution  of  gum  shellac  tmy  be  used,. 
although  some  use  paint  only.  It  is  also  the  practice  of  some- 
growers  to  scarify  the  edge  of  the  bark  around  the  cmt  end,  to 
induce  the  growth  of  sprouts  for  budding.  It  is  said  that  this 
carr  es  a  better  distribution  of  sprouts,  giving  the  budder  a 
chance  to  select  the  most  desirable  ones,  which  will  m^ke  it 
easier  to  form  the  head  of  the  new  tree. 

VARIETIES. 

Quite  a  number  of  varieties  have  been  selected  and  pro- 
pagated until  now  we  have  about  fifteen  very  desirable  varie- 
ties of  Louisiana  origin.  The  effort  in  selection  has  beea 
along  the  lines  of  increased  size  of  nut  and  thinness  of  shell. 
It  may  be  that  too  little  attention  has  been  given- to  plump- 
ness and  flavor  of  the  meat;  however,  the  importance  of  these 
qualities  is  now  being  recognized.  The  following  list  gives 
the  Louisiana  varieties  known  in  a  commercial  way,  and  fig- 
ure XIV  and  figure  XV  show  some  of  these  varieties;  figure 
XIV  giving  views  of  both  sides  of  the  nut,  and  figure  XV~ 
showing  natural  size  : 
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'COLUMBIAN. 

This  is "also 'known  as  Mammoth,  Rome,  and  Pride  of  the 
Coast.  It  originated  near  Convent,  St.  James  parish,  and  is 
a  very  large  nut,  medium  in  quality,  and  sometimes  irregular 
in  size  and  filling-.  See  No.  4,  figure  XEV.  Tree  is  of 
•upright  growth  (figure  IX). 

CENTENNIAL. 

Originated  in  St.  Charles  parish,  so  far  as  known.  Is  a 
long  nut  of  good  quality. 

CARMAN. 

Originated  in  Mound,  Madison  parish,  upon  the  planta- 
tion of  Mr.  Samuel  H.  James,  who  has  made  one  of  the  best, 
as  well  as  one  of  the  first  pecan  orchards  planted  upon  a  com- 
mercial scale.  It  is  a  fine,  large  nut,  and  was  named  in 
honor  of  Mr.  K.  S.  Carman,  late  editor  of  the  Rural  New 
Yorker  (See  No.  4,  figure  XV.) 

FROTSCHER. 

Originated  near  Olivier,  in  Iberia  parish,  on  the  Bayou 
Teche.  It  is  one  of  the  best  large  thin-shelled  pecans  grown. 
Tree  is  of  spreading  habit  (figure  VIII)  and  very  prolific. 
(See  No.  2,  figure  XIV). 

JAMES'  GIANT. 

One  of  the  newer  desirable  varieties,  originating  in  Mad- 
ison parish,  in  the  orchard  of  Mr.  James  (See  No.  1, 
figure  XV.) 

JAMES'  PERFECTION. 

Another  new  production  of  Mr.  James.  Large  and  meaty. 
?{SeeNo,  2,  figure  XV). 

JAMES  NO.   1. 

Also  originated  by  Mr.  James.  A  medium  sized  rather 
.long  nut,  thin-shelled,  and  meat  of  good  quality. 

JAMES'  PAPERSHELL. 

A  large  thin-shelled  pecan,  rather  pointed  at  both  ends. 
Originated  by  Mr.  James,  and  is  said  to  be  a  very  desirable 
pecan.  (See  No.  3,  figure  XV). 
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A  long-,  slim  pecan,  said  to  be  a  heavy  beafef.  Originated 
bj  Mr.  James.     (See  No.  1,  figure  XIV). 


MONEY    MAKfcR. 


A  very  productive  early  bearing  pecan,  plump  and  meaty. 
Originated  by  Mr.  James.     (See  No.  5,  figure  XV). 


PEA  H  L. 


This  is  a  very  productive  pecan,  originated  by  Mr.  James. 
It  is  distinct  from  the  Pearl  which  originated  in  Texas. 


PEGRAM. 

A  medium-sized,  square-shouldered  nut  of  good  quality, 
originated  by  Mr.  James. 

VAN    DEMAN. 

This  variety  comes  from  St.  James  parish,  and  has  been 
ealled  by  various  names.  It  is  kn  >wn  as  the  Mere,  also  as 
the  Bourgeois.  The  late  Mr.  W.  R.  Stuart,  of  Ocean  Springs, 
Miss.,  named  it  Van  Deman,  in  honor  of  Prof.  H.  K.  Van 
Deman,  late  pomologist  of  the  United  States  Department  of 
Agriculture.  A  very  fine  nut,  but  occasionally  it  does  not 
fill  well.  (See  No.  5,  figure  XIV. 

YOUNG. 

This  is  a  very  thin-shelled  nut  of  medium  size  and  fine 
quality.  Tree  very  productive.  The  original  tree  stands 
between  St.  Martinsville  and  New  Iberia.  It  has  been  pro- 
pagated to  some  extent  and  called  simply  a  seedling.  As  Mr. 
B.  M.  Young,  of  Morgan  City,  has  taken  such  an  active  inter- 
est in  preserving  and  distributing  this  valuable  seedling,  I 
have  taken  the  liberty  of  giving  it  the  name  of  Young  in  this 
Kst.  (See  No.  3,  figure  XIV). 

The  following  list  gives  the  names  of  the  remaining  vari- 
eties of  pecans,  together  with  the  State  in  which  they  oiigi* 
Mated  : 
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A1*>a, Florida. 

Biloxi, Mississippi, 

Biediger, .Texas* 

Briden, .  Texas* 

Black  Jack, Florida- 

Excelsior, . .  Mississippi. 

Faust, South  Carolina. 

Favorita, Florida- 

Giant,. .  ^ Texas, 

Graff...  ' Texas.. 

Gonzales, Texas. 

Georgia  Melon, Florida. 

Helen  Harcourt, Florida. 

Idlewild, Texas. 

Jewett, Mississippi. 

Jumbo,..  Texas. 

Kentucky  Gem, Kentucky. 

Longfellow, FloriY*. 

Mexican  Papershell, Mississippi, 

Petite, Florida. 

Pabst, Mississippi. 

Paragon, Texas> 

Post, Texas, 

Pearl, .' . .  Texas . 

Kisien Texas. 

Russell, Mississippi. 

Repton, Florida. 

Ribera, Florida. 

Ftuart, Mississippi. 

San  Seba, Texas. 

Sovereign, Texas. 

Turkey  Egg. Florida . 

Texas  Egg, Mississippi. 

Valsiee, Mississippi, 


I  Stuart. 
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Figure  XVI  gives  three  of  the  varieties  given   in  the- 
foregoing  list,  which  are  propagated  largely  in  Louisiana. 

PABST. 

A  large  productive  desirable  nut,  propagated  by  Mr. 
Charles  E.  Pabstr  of  Ocean  Springs,  Miss.  (See  No.  2,  figure 
XVI). 

RUSSELL. 

Another  good  sized,  very  excellent  nut,  sent  out  by  Mr,. 
Pabst.  Nut  fills  well,  and  tree  is  very  productive.  (See  No* 
3,  figure  XVI). 

STUART. 

A  productive  tree,  nut  large  and  well  filled.  One  of  the 
most  desirable  varieties.  Introduced  by  the  late  VV.  R,. 
Stuart,  of  Ocean  Springs,  Miss.  Originated  near  Moss  Point. 
(See  No.  1,  figure  XVI). 

PROFITS  IX  PECAN  CULTURE. 

At  present  all  fine  large  nuts  find  a  ready  sale  at  highly 
remunerative  prices.  This  demand  is  mainly  for  seed.  For 
nuts  running  less  than  fifty  to  a  pound,  the  retail  price  per 
pound  is  rarely  less  than  50-cents  and  frequently  a  dollar,  and 
for  well  authenticated  varieties  sometimes  two  dollars  and  a 
half.  For  eating  purposes  in  large  cities,  fine  nuts  will  fetch 
forty  to  fifty  cents  per  pound.  As  yet,  however,  the  improved- 
cultivated  varieties  constitute  but  a  small  proportion  (about 
5  per  cent),  of  the  market  supply.  The  rest  is  from  the  wild 
trees  of  the  forest,  and  at  wholesale  do  not  generally  com- 
mand more  than  three  to  ten  cents  per  pound.  There  are  no 
accurate  statistics  as  to  the  size  of  the  annual  crop.  It  is  said 
that  one  dealer  in  Texas  has  handled  over  500,000  pounds  its 
one  season.  There  is  an  increasing  demand  for  these  nuts, 
both  for  direct  consumption  and  for  mixing  in  confectionary 
to  make  the  toothsome  prailines  and  other  bonbons. 

When  the  present  demand  for  home  consumption  has 
been  supplied,  it  is  reasonable  to  expect  a  large  foreign 
demand,  if  one  may  judge  from  the  favor  which  this  nut  re- 
cently received  at  the  late  Paris  Exposition,  It  is  not  unrea-- 
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-sonable  therefore  to  expect  a  continuation  of  the  demand  for 
lar^e  ^oft-shelled  nuts  at  fairly  remunerative  prices  for  years 

"to  com j,  and  few  investments  promise  larger  profits  in  the 
future,  especially  to  a  young-  man,  than  an  orchard  of  selected 
pecans,  well  cared  for  up  to  bearing. 

SOME     GENERAL     OBSERVATIONS     AND     A     NOTE     OF     WARNING. 

There  is  no  doubt  bat  that  a  pecnn  orchard,  small  or 
large,  would  be  a  source  of  great  pleasure  and  considerable 
profit  when  established  near  the  farm  or  plantation  home. 
They  commence  to  bear  a  few  nuts  at  nine  or  ten  years  of 
age,  and  at  fifteen  should  be  bearing  good  crops.  But  unless 
the  person  who  starts  the  orchard  is  deeply  interested  and 
very  painstaking,  he  should  patronize  a  reliable  and  well  es- 
tablished pecan  nursery,  and  not  attempt  to  propagate  h'isown 
pecans.  Probably  on  the  average,  from  thirty  to  forty  per 
cent  of  the  buds  and  grafts  fail  to  take,  and  the  stock  IKS  to 
be  reworked.  So,  unless  one  has  an  abundance  of  stock 
wo ;ked,  from  which  to  select,  time  will  be  lost  in  obtaining  a 
good  stand.  When  budded  or  grafted  trees  are  obtained  from 
a  reliable  nurseryman,  they  may  be  depended  upon  to  pro- 
duce desirable  nuts.  Also,  they  may  be  set  easily,  and  a  good 
stand  obtained  all  at  once,  thus  saving  much  valuable  time. 

It  takes  practice  to  bud  and  graft  successfully,  and  al- 
though the  operation  is  a  simple  one,  there  are  a  number  of 
little  things  to  be  done,  which  are  apt  to  escape  the  attention 
of  one  not  accustomed  to  the  work,  and  prove  fatal  to  the  life  of 
the  bud.  Consequently,  in  order  to  emphasize  this  point,  it 
is  repeated  that  a  careless  person  should  not  enter  the  work  of 
propagating  varieties  of  pecans,  for  in  order  to  do  this,  bud- 
«di  jg  and  grafting  must  be  done,  as  pecans  do  not  produce  true 
from  seed.  Again,  only  trustworthy  nuiserymen  should  be 
patronized,  and  there  are  several  to  be  found  in  this  State. 
The  heavy  demand  for  desirable  varieties  of  pecans,  has  led 
many  unscrupulous  persons  to  enter  the  pecan  nursery  busi- 
ness in  name  only,  and  these  people  send  out  anything  tkat 
.<even  looks  like  a  young  pecan  tree,  giye  it  either  the  name  of 
a  well-established  variety  or  a  new  one,  and  sell  it  at  a  high 
.price.  The  people  who  buy  these  trees  are  cheated  out  of 
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more  than  their  money,  for  it  is  not  an  easy  matter  to  com- 
pute the  value  of  twelve  to  fifteen  years  of  care  and  attention 
thrown  away.  These  trees  may  not  only  bear  inferior  nuts, 
but  may  be  common  bitternut  trees  from  the  woods.  A  num- 
ber of  these  persons  have  been  reported  from  various  parts  of 
the  State,  during-  the  last  season,  as  they  have  been  scouring 
the  swamps  and  open  woods,  selecting  not  only  the  young- 
pecans,  but  the  pig-nuts  and  other  hickories  as  well,  and  have 
sold  these  to  unsuspecting  purchasers,  who  desire  to  obtain  a 
few  good  pecan  trees.  One  of  these  rascals  was  recently  driven 
-out  of  Madison  parish,  where  he  secured  seedling  pecans  and 
rpignuts,  and  sent  them  out  as  the  wonderful  American  Pride 
'pecan.  Hence,  if  good  and  desirable  varieties  are  wanted, 
•one  should  deal  direct  with  a  responsible  firm,  a  nuseryman 
•of  known  reputation.  Good  business  principles  demand  this 
way  of  getting  the  best  trees,  as  everyone  knows  that  the 
traveling  pecan  peddler  is  absolutely  free  from  responsibility 
-of  any  kind,  and  will  get  the  price  of  a  good  pecan  tree, 
deliver  a  tree,  and  is  never  heard  of  again.  Pignuts,  bitter- 
nuts,  and  even  fig  trees,  have  been  delivered  to  the  purchaser 
for  high-priced  pecans. 

Thanks  are  due  to  Mr.  B.  M.  Young,  St.  Man's  parish; 
Mr.  William  Nelson,  Jefferson  parish,  and  Mr.  S.  H.  James, 
Madison  parish,  for  valuable  information  and  practical  sug- 
gestions concerning  the  cultivation  of  pecans  in  Louisiana. 


PECAN  INSECTS. 

The  pecan  has  been  only  recently  brought  under  cultiva- 
tion, and  therefore  new  pests  may  spring  up  from  time  to 
time  under  cultural  environments.  The  species  g-iven  below 
have  appeared  in  many  groves  of  the  State  and  their  habits 
studied  together  with  remedies  for  their  destruction. 

For  the  sake  of  convenience  the  insects  affecting  pecan 
trees  may  be  divided  as  follows: 

(a)  Those  affecting-  the  leaves. 

(b)  Those  affecting  the  trunk  and  branches. 

(c)  Those  affecting  the  nuts. 


LEAF    EATING   INSECTS. 

Two  important  species  have  occurred  in  Louisiana:  the 
"fpecan  or  walnut  caterpillar  (Datana  integerritna)  and  the  Fall 
'Web  Worm  (Hyphanthria  cunea). 

The  pecan  or  walnut  caterpillar  varies  in  color  in  the  dif- 
fer *nt  stages  of  its  larval  or  caterpillar  existence,  but  may  be 
'  easily  recognized  in  the  last  larval  stage  by  its  black  ground 
color  covered  with  sordid  white  hairs,  and  by  the  two  white 
longitudinal   lines    on  each  side   of  the   body.      See   figure 
.XVII, 


(  FIGURE  XVII. 

The  moth  of  this  caterpillar.    (See  figure  XVIII),  depos- 


FIGURE 

its  from  500  to  1200  eggs  on  the  under   side  of  the  lower 
leaves  of  the  tree  as  /illustrated  in  fig-are  XEX,     The  eggs 
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,   FIGURE  XIX. . 

batch  in  about  five  da}s.  The  young-  caterpillars  feed  upoiL> 
the  under  surface  of  the  leaves  and  often  escape  notice.  Four 
molts  are  cast  during-  the  larval  development,  the  last  one 
(and  occasionally  the  one  before  the  last)  occurring- on  the 
trunk  of  the  trees.  The  full  grown  caterpillar  enters  the 
ground  for  pupation,  in  which  condition  it  remains  during1  the 


882- 

sutntner  from  10  to  15  days.  The  second  brood  winters  or 
hibernates  in  the  pupa  condition. 

The  habits  of  this  insect  offers  favorable  means  for  over- 
coming- its  ravages.  The  eggs  laid  upon  the  lower  leaves- 
may,  in  small  orchards,  be  collected  |>y  hand.  A  little  prac- 
tice soon  makes  a  person  proficient  in  observing  the  eggs. 

The  habit  of  the  caterpillars  of  descending  the  tree  for 
the  last  m:>lt,  and  possibly  the  one  before  the  last,  offers  a 
most  convenient  means  of  destroying  them,  for  as  long  as4wo< 
days  may  be  spent  in  the  molting  operation.  The  leaf  eating; 
habit  is  taken  advantage  of  by  spraying  the  foliage  with, 
arsenites,  such  as  Paris  Green  and  Arsenate  of  Lead.  A  spray: 
of  a  mixture  of  one- fourth  pound  of  Paris  Green,  one-fourtb 
pound  of  Quick  Lime,  and  fifty  gallons  of  water  will  be  found 
a  very  efficient  remedy.  In  large  orchards  of  old  trees  steam- 
spraying  outfits  will  be  found  advantageous. 

A  number  of  natural  enemies  attack  this  insect  in  eggy 
larval,  and  pupa  stages.  The  following  parasites  have  been 
bred  from  different  stages  of  the  insect:  Telenomus  gossypii 
cola,  an  active  egg  parasite,  Heteropelma  datanae,  upon  the 
larvae  and  pupae,  Archytas  hystrix  and  Frontina  frenchii 
(two  Tachina  flies)  upon  larvae  and  pupae. 

The  yellow  Cuckoo  or  Rain  Crow  (Coccyzus  Americanus-) 
is  a  veritable  enemy  of  the  caterpillars,  and  should  receive 
the  protection  of  pecan  growers. 

The  Fall  Web  Worm  is  a  general  vegetable  feeder  attack- 
ing a  variety  of  trees  in  the  State.  Its  attack  upon  pecan 
trees  is  rather  vigorous,  and  if  not  remedied  the  defoliation, 
and  webs  become  very  unsightly,  to  say  nothing  of  the  injury: 
done.  As  the  name  "Web  Worm"  would  indicate,  the  cater- 
pillars live  in  webs  which  enlarge  with  the  growth  of  the 
caterpillars,  and  the  necessity  for  food  demand.  This  insect 
should  not  be  confused  with  the  pecan  or  walnut  caterpillar r 
though  both  may  occur  on  the  same  tree.  The  latter  never 
lives  in  a  web,  and  may  be  found  after  the  third  molt  on  all 
parts  of  the  tree,  while  the  web  worm  -gctnfines  itself  during: 
the  larval  life  to  the  web.  Like  the  pecani  oiv  walnut  cater- 
pillar, the  Fall  Web  Worm  pupates  below  the  surface  ofc  the: 
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ground  (though  not  so  deep)  and  hibernates  in  the  pupa  con- 
dition. The  moth  of  the  Fall  Web  Worm  is  white  or  spotted 
(white  and  black). 

If  young  trees  are  carefully  watched,  the  small  webs  of 
the  young  caterpillars  may  be  removed  from  the  trees  before 
much  damage  is  done.  Sometimes  the  larger  webs  are  de- 
stroyed with  burning  rags  saturated  with  coal  oil  and  tied  on< 
the  end  of  a  long  pole.  Asbestos  may  be  used  in  the  place  of 
rags.  The  arsenite  sprays  used  to  combat  the  pecan  and 
walnut  caterpillars,  will  be  equally  effective  upon  the  Fall 
WebWoim.  A  number  of  parasites  live  upon  and  destroy 
great  numbers  of  caterpillars. 

Large  caterpillars,  those  of  a  species  ot  Catacola  moth, 
may  occur  in  sufficient  numbers  upon  pecan  trees  to  do  serious 
damage.  The  larvae  have  the  habit,  especially  when  nearly 
grown,  of  hiding  during  the  day  in  the  crevices  of  the  bark. 
The  grey  color  of  the  caterpillar  resembles  the  color  of  the 
bark  so  much  that  it  is  not  an  easy  matter  to  find  them  while 
hiding  in  the  crevices.  The  best  time  to  collect  these  caiter-- 
pillars  upon  the  trunk  is  during  or  after  a  rain  when  the  grey 
caterpillars  show  more  distinctly  in  contrast  to  the  damp 
and  darkened  bark. 

UPON  THE  TRUNK  AND  BRANCHES. 

The  trunks  of  pecan  trees  are  frequently  attacked  by  the 
Hickory  borer  (Cyllene  pictus)  and  other  forms  closely  akin. 
Injured  trees  are  more  susceptible  and  the  greatest  care 
should  be  exercised  during  cultivation  not  to  injure  the  trunks. 
Should  injury  occur,  crude  petroleum  should  be  painted  over 
the  injured  parts.  A  common  point  of  attack  of  pecan  borers 
is  in  the  forks  of  the  main  limbs.  These  should  be  carefully 
guarded  and  protected. 

Most  pecan  growers  are  familiar  with  the  "twig  girdler" 
which  so  seriously  prunes  young  and  budded  trees.  The  cul- 
prit is  a  grey  colored  beetle  about  three-fourths  of  an  inch 
long.  The  eggs  are  laid  in  the  part  removed  by  the  beetle, 
and  the  larvae  or  grubs  live  in  the  separated  twigs  for  as  long: 
as  a  year. 
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As  the  twig  girdlers  attack  oak  and  other  hickory  nut 
trees,  the  problem  of  getting  rid  of  them  by  collecting  and 
burning  the  cut-off  branches  becomes  more  troublesome.  How- 
ever, systematic  collecting  and  burning  of  these  twigs  of 
pecan,  oak  and  other  trees,  will  greatly  decrease  future 
attacks. 

UPON   THK    FRUIT. 

Just  below  the  nuts  on  many  twigs  may  be  found  during 
the  summer  months  a  quantity  of  spittle-like  substance,  pro- 
duced by  a  "spittle  bug-"  (Cercopid).  The  attack  is  decidedly 
taxing  upon  the  fruit,  and  in  many  instances  shedding  is  t  he 
result.  The  attack  of  this  Cercopid  is  not  yet  wide  spread, 
but  it  must  be  regarded  as  a  dangerous  pest  because  of  the 
difficulty  of  applying  a  remedy. 

Upon  the  husk  of  the  fruit  or  nut,  may  be  seen  splotches- 
resembling  fungus  spots,  This  is  invariably  due  to  the  pres- 
ence of  a  small  caterpillar  which  has  buried  itself  below  the 
husk.  While  this  insect  has  not  been  reared  at  the  Experi- 
ment Station,  it  is  undoubtedly  a  species  of  Grapholitha. 
The  vigor  of  the  attack  of  the  worms  causes  extreme  drop- 
ping of  the  fruit.  All  falllen  fruit  should  be  carefully  col- 
lected, or  eaten  by  hogs,  which  should  be  allowed  access  to 
the  orchard. 

The  Station  will  be  very  glad  to  receive  inquiries  relative 
to  pecan  insects,  and  will  institute  experiments  at  any  time 
looking  to  the  development  of  remedial  measures. 
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THE  BOTANICAL  DEPARTMENT. 

H.  F.  ROBERTS,  M.  SM  Botanist. 


The  Hardy  Catalpa  (Catalpa  speciosa)  as  an  Economic  Tree. 

INTRODUCTION. 

ALTHOUGH  the  merits  of  catalpa  timber  have  been  sufficiently  rec- 
ognized in  the  past  by  individual  botanists,  foresters,  and  business 
men,  the  majority  of  the  publications  calling  the  attention  of  the  pub- 
lic to  its  value  appeared  before  practical  experience  in  growing  the 
tree  in  forest  plantations  had  made  it  possible  for  a  comparative  study 
of  methods  of  management  of  such  plantations  to  be  made,  or  any 
conclusions  to  be  drawn  as  to  cost  of  raising  the  trees  or  the  possible 
profits.  Since  the  information  now  become  available,  through  ex- 
perience gained  at  several  large  commercial  plantations  in  this  state, 
appears  likely  to  be  of  value  to  the  economic  interests  of  the  West  gen- 
erally, it  seems  desirable  to  publish  all  the  accumulated  data  available. 

HISTORICAL   OUTLINE. 

The  fact  that  there  were  two  American  forms  of  catalpa  appears  to 
have  been  noticed  by  the  earlier  botanical  explorers.  Thomas  Nuttall, 
"Genera  of  North  American  Plants,"  vol.  I,  p.  10  (1818),  was  appar- 
ently the  first  to  report  the  presence  of  Catalpa  speciosa  in  the  region 
where  it  now  seems  to  have  been  indigenous,  viz.,  along  the  rivers  and 
in  the  bottom  lands  of  that  belt  of  country  in  the  Mississippi  basin 
trending  southwest  from  southern  Illinois  and  Indiana,  through  western 
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Kentucky  and  Tennessee,  to  southeastern  Missouri  and  northeastern 
Arkansas.  Nuttall,  however,  reported  the  tree  only  upon  hearsay,  and 
not  from  observation.  He  was  (loo.  cit.)  "informed  by  Governor 
Harrison  (of  the  Northwest  territory)  of  its  indubitable  existence  in 
very  considerable  quantities  on  the  banks  of  the  Wabash,  .  .  . 
but  extremely  local."  Further,  he  says:  "I  have  never  once  met  it 
on  either  bank  of  the  Ohio,  Mississippi  or  Missouri  rivers,  which  I 
have  ascended  and  descended  thousands  of  miles."  Later  ("Travels 
in  Arkansas,"  1819),  he  writes:  "At  Point  Pleasant,  six  miles  below 
New  Madrid  (Mo.),  I  saw  the  catalpa  in  the  forests,  apparently  indige- 
nous, .  .  .  though  still  contiguous  to  habitations." 

From  a  statement  of  Nuttall's,  that  "in  the  Southern  states  it  does 
not  appear  to  grow  with  any  degree  of  vigor,"  it  would  plainly  appear 
that  he  supposed  the  differences  in  habit  and  stature  between  the 
trees  described  to  him  by  General  Harrison,  and  which  he  saw  for 
himself  in  Missouri,  in  1819,  and  those  growing  in  the  Southeastern 
states,  to  be  due  solely  to  the  effects  of  climate  and  soil,  and  not  to  he- 
reditary differences  of  specific  value.  Nuttall  did  not  seem  to  suspect 
that  the  tree  seen  by  him  in  the  West  was  other  than  the  Catalpa 
lignonioides  of  Walter,  described  in  his  "Flora  Caroliniana,"  page 
64  (1788).  An  interesting  note  is  given  by  him  as  to  the  origin  of 
the  name,  from  "Catawba,"  "derived  from  a  tribe  of  Indians  residing 
on  the  Cat'awba  river."  The  tree  that  Nuttall  had  in  his  mind  was 
the  species  now  known  as  Catalpa  catalpa  (L.)  Karsten  (C.  bignoni- 
oides  Walter),  found  apparently  native  along  rivers  in  southeastern 
Georgia,  western  Florida,  and  central  Alabama  and  Mississippi,  and  of 
which  he  relates  as  follows  ("Sylva  Americana,"  Michaux  and  Nuttall, 
vol.  3,  p.  77):  "In  a  journey  made  into  Georgia,  Alabama  and  west- 
ern Florida  in  1830,  at  Columbus,  Ga.,  on  the  banks  of  the  Chatta- 
hootshee,  I,  for  the  first  time  in  my  life,  beheld  this  tree,  decidedly 
native,  forming  small  haggard,  crooked  trees,  leaning  fantastically 
over  the  rocky  banks  of  the  river." 

This  species  of  catalpa  had  found  its  way  up  and  down  the  Atlantic 
coast,  as  an  ornamental  tree,  early  in  the  last  century,  and  was  known 
from  Massachusetts  to  Indiana.  According  to  D.  J.  Browne,  "Trees 
of  America,"  it  was  "introduced  into  Britain  in  1726,  .  .  .  fre- 
quently to  be  met  with  in  gardens  of  collectors  both  in  that  country 
and  on  the  continent  of  Europe." 

Through  the  first  half  of  the  nineteenth  century,  concurrently  with 
the  settlement  of  the  middle  West,  this  tree  was  introduced  by  seeds- 
men and  nurserymen  through  Ohio  and  Illinois,  Kentucky,  Missouri, 
and  Iowa,  where  it  was  long  confused  with  the  native  Catalpa  spe- 
ciosa,  and  generally  supposed  to  be  the  same  species ;  although  the 


April  1902.]  The  Hardy  Catdlpa;  ,  •     •  '>":*>, :;;  ^  ;  ,  101 

eminent  botanist,  Doctor  Engelmann,  of  St.  Louis,  had  noted  as  early 
as  1842  that  there  was  a  difference  of  about  two  weeks  in  the  dates 
of  flowering  of  the  catalpa  trees  in  that  city,  as  well  as  a  difference  in 
the  size  and  showiness  of  the  flowers ;  but  it  did  not  become  ap- 
parent that  the  larger  flowered,  earlier  variety  was  the  indigenous 
Western  or  hardy  catalpa,  and  that  the  other  was  the  Southeastern 
species,  by  that  time  quite  generally  introduced  through  the  West,  and 
most  commonly  known  and  planted. 

The  credit  for  this  discovery  attaches  to  Dr.  John  A.  Warder,  of 
Ohio,  editor  of  the  Western  Horticultural  Review,  whose  attention 
was  called  in  1853  to  the  observable  differences  in  locally  cultivated 
catalpa  trees  by  one  of  the  members  of  the  firm  of  J.  C.  &  E.  Y. 
Teas,  nurserymen  of  Raysville,  Ind.,  who  had  obtained  from  Dr.  Job 
Haines,  an  amateur  nurseryman,  of  Dayton,  Ohio,  seed  of  the  earlier 
blooming  and  larger  flowered  catalpa.  Warder  became  convinced  that 
the  tree  in  question  was  a  constant  variant  from  the  commonly  ac- 
cepted and  generally  grown  "type"  of  catalpa,  and  described  it  as  such 
informally  in  the  columns  of  the  Western  Horticultural  Review, 
volume  3.  page  533.  Later,  it  seems  to  have  been  called  by  Warder 
and  others  C.  Mgnonioides,  var.  speciosa,  so  named  an  account  of  the 
showy  flowers,  but  it  was  regarded  as  being  simply  a  more  ornamental 
form  of  the  ordinary  catalpa. 

In  Teas  Bros.'  catalogue  for  1856,  Doctor  Engelmann  found  the 
tree  for  sale  as  Catalpa  speciosa,  and  in  the  Botanical  Gazette,  vol- 
ume 5,  page  1  (January.  1880),  on  the  basis  of  his  diagnosis  of  its 
characters,  he  made  it  known  to  science  as  a  distinct  species,  under 
the  name  of  Catalpa  speciosa,  Warder.  Ever  since  then  the  distinc- 
tions between  the  two  forms  have  been  clear  to  botanists. 

In  the  meantime,  from  various  foci,  seeds  and  seedlings  of  C.  spe- 
ciosa had  been  moving  over  the  West*  Gen.  William  Henry  Harri- 
son, on  leaving  Vincennes,  Ind.,  his  seat  of  residence  as  governor  of 
the  Northwest  territory,  for  his  home  in  Ohio,  carried  seed  of  the 
Western  catalpa  with  him,  and  distributed  it  among  his  neighbors. 
He  seems  to  have  been  greatly  impressed  with  the  enduring  charac- 
ter of  its  timber  when  in  contact  with  the  soil. 

A  chance  visitor  from  Kentucky  to  Washtenaw  county,  Michigan, 
carried  a  pod  of  C.  speciosa  to  a  Mr.  Bennet  of  that  locality,  from 
whom,  in  1844,  two  plants  reached  Mr.  Joel  T.  Griffin,  a  nurseryman 
of  Omaha,  Neb.,  who  became  the  medium  for  its  distribution  through 
that  region. 

Mr.  Suel  Foster,  a  resident  of  Muscatine,  Iowa,  who,  in  1853,  ob- 
tained catalpa  trees  derived  from  the  stock  in  the  Teas  Bros.''  nursery, 
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was  also  active  and  prominent  in  calling  attention  to  the  economic 
value  of  the  Western  catalpa  in  the  states  bordering  on  the  plains, 

We  therefore  find,  in  the  early  '70's,  a  generally  well-diffused  knowl- 
edge among  Western  tree-planters  of  the  distinction  between  the  two 
catalpas,  and  of  the  very  important  fact  that  C.  speciosa,  the  Western 
form,  was  hardy  about  as  far  north  as  44°  and  from  the  Missouri  river 
to  New  England,  and  that  its  wood,  like  that  of  the  Eastern  species, 
possessed  the  very  desirable  quality  of  resisting  the  agencies  of  decay 
to  a  remarkable  degree,  and  beyond  that  shown  by  any  other  native 
species  of  timber. 

SYSTEMATIC. 

The  genus  Catalpa  belongs  to  the  family  of  the  Bignoniacece.  Of 
the  six  species,  two,  0.  catalpa  Karst.  and  C.  speciosa  Ward.,  are 
native  to  North  America.  Following  are  the  botanical  descriptions 
of  the  American  species  : 

Catalpa  catalpa  (Linn.)  Karsten. 

Bignonia  catalpa  Linnaeus,  Spec.  PI.,  ed.  1,  II,  622  1753). 

Catalpa  bignonioides  Walter,  Flora  Caroliniana,  64  (1788). 

Catalpa  cordifolia  Moench,  Meth.  464  (1794). 

Catalpa  ternifolia  Cavanilles,  Desc.  PI.  26  (1802). 

Catalpa  syringsefolia  Sims,  in  Bot.  Mag.  XXVII,  t.  1094  (1808). 

Catalpa  communis  Du  Mont  de  Courset,  Bot.  Cult.,  ed.  2,  III,  242  (1811;. 

Catalpa  catalpa  Karsten,  Deutsch  Fl.  927  (1882). 

"Flowers  in  many-flowered,  crowded  panicles;  corolla  thickly  spotted  on  the 
inner  surface.  Fruit  slender.  Leaves  slightly  acuminate. 

"A  tree,  rarely  sixty  feet  in  height,  with  a  short  trunk,  sometimes  three  or 
four  feet  in  diameter,  and  stout,  elongated  brittle  branches,  which  form  a  broad 
head  and  dichotomous  branchlets.  The  bark  of  the  trunk  varies  from  a  quarter 
to  a  third  of  an  inch  in  thickness,  and  is  light  brown  tinged  with  red  on  the  sur- 
face, which  separates  in  large,  thin,  irregular  scales.  The  branchlets,  when 
they  first  appear,  are  green  shaded  with  purple,  and  slightly  puberulous.  During 
their  first  winter  they  are  thickened  at  the  nodes,  lustrous  light  orange  color  or 
gray-brown,  covered  with  a  slight  glaucous  bloom,  and  marked  with  large,  pale, 
scattered  lenticels,  the  outer  layer  of  the  thin  bark  separating  easily  from  the 
bright  green  inner  layer.  The  leaf-scars,  in  which  appear  a  circle  of  conspicuous 
fibro-vascular  bundle  scars,  are  large,  oval,  and  elevated,  and  do  not  entirely 
disappear  until  the  third  or  fourth  year,  when  the  branches  are  reddish  brown, 
and  marked  with  a  network  of  thin,  flat,  brown  ridges.  The  branch  continues 
to  grow  throughout  the  summer,  the  end  dying  in  the  autumn,  without  forming 
a  terminal  bud,  and  appearing  during  the  winter  as  a  black  scar  by  the  side  of 
the  upper  axillary  bud.  The  axillary  buds  are  minute,  globose,  and  deeply 
immersed  in  the  bark,  with  several  pairs  of  chestnut-brown,  broadly  ovate, 
rounded,  slightly  puberulous  and  loosely  imbricated  scales;  those  of  the  inner 
ranks  are  accrescent,  and  when  fully  grown  are  bright  green,  pubescent,  and 
sometimes  two  inches  in  length.  The  leaves  are  opposite  and  in  threes,  broadly 
ovate,  rather  abruptly  contracted  into  slender  points,  or  sometimes  rounded  at 
the  apex,  cordate  at  the  base,  and  entire  or  often  laterally  lobed.  When  they 
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unfold  they  are  coated  on  the  lower  surface  with  a  pale  tomentum,  and  are  pilose 
on  the  upper  surface;  and  at  maturity  they  are  thin  and  firm,  light  green  and 
glabrous  above,  pale  and  pubescent  below,  five  or  six  inches  long  and  four  or  five 
inches  broad,  with  stout,  terete  petioles  five  or  six  inches  in  length,  prominent 
midribs  and  primary  veins  arcuate  near  the  margins,  connected  by  reticulate 
veinlets,  and  furnished  in  their  axils  with  clusters  of  dark  glands.  They  smell 
disagreeably  when  bruised,  and  turn  black  and  fall  to  the  ground  after  the  first 
frost  of  the  autumn.  The  flowers,  which  appear  from  May  in  the  South  to  July 
in  New  England,  are  produced  in  compact,  many-flowered  panicles  eight  or  ten 
inches  long  or  broad,  with  light  green  branches  tinged  with  purple,  and  are 
borne  in  slender  pubescent  pedicels  half  an  inch  in  length.  The  calyx  is  half  an 
inch  in  length,  and  green  or  light  purple.  The  corolla  is  white,  with  a  broad, 
companulate,  flat  tube,  and  spreading  limb,  which,  when  it  is  expanded,  is  an 
inch  and  a  half  wide  and  nearly  two  inches  long;  it  is  marked  on  the  inner  sur- 
face on  the  lower  side  with  two  rows  of  yellow  blotches  following  the  parallel 
lateral  ridges  or  folds,  and  in  the  throat  and  on  the  lower  lobes  of  the  limb  with 
•crowded  conspicuous  purple  spots.  The  stamens  and  the  style  are  slightly  ex- 
serted.  The  fruit,  which  ripens  in  the  autumn,  hangs  in  thick-branched, 
orange-colored  panicles,  and  remains  on  the  trees  without  opening  during  the 
winter ;  it  is  six  to  twenty  inches  long,  a  quarter  to  a  third  of  an  inch  thick  in 
the  middle,  with  a  thin  wall,  which  is  bright  chestnut-brown  on  the  outside  and 
light  olive-brown  and  lustrous  on  the  inside,  and  in  the  spring  splits  into  two  flat 
valves  before  finally  falling ;  the  partition  is  thin  and  light  brown.  The  seed  is 
about  an  inch  long,  a  quarter  of  an  inch  wide,  silvery  gray,  with  pointed  wingp, 
terminating  in  long,  pencil-shaped  tufts  of  white  hairs. 

"  Catalpa  catalpa  is  usually  supposed  to  be  indigenous  on  the  banks  of  the 
rivers  of  southwestern  Georgia,  western  Florida,  and  central  Alabama  and  Mis- 
sissippi. The  hardiness  of  this  tree,  however,  in  severe  climates  like  that  of  New 
England,  would  indicate  an  origin  in  some  colder  and  more  elevated  region,  and 
it  is  possible  that  the  catalpa  trees  which  now  appear  to  be  growing  naturally  in 
the  Southern  states  are  the  offspring  of  trees  carried  there  by  man. 

"  The  wood  of  Catalpa  catalpa  is  soft,  not  strong,  coarse-grained,  and  very 
durable  in  contact  with  the  soil,  with  numerous  obscure  medullary  rays  and  rows 
of  large  open  ducts  clearly  marking  the  layers  of  annual  growth ;  it  is  light  brown, 
with  lighter  colored,  often  nearly  white  sap-wood,  composed  of  one  or  two  layers 
of  annual  growth.  The  specific  gravity  of  the  absolutely  dry  wood  is  0.4474,  a 
cubic  foot  weighing  27.88  pounds.  It  is  used,  and  highly  valued,  for  fence-posts, 
rails  and  other  purposes  where  durable  wood  is  needed. 

"The  bark,  which  contains  tannin  and  an  amorphous  bitter  principle,  has  been 
occasionally  used,  as  well  as  the  seeds,  in  decoctions  for  the  treatment  of  bron- 
chitis, and  in  homeopathic  practice."  ("The  Silva  of  North  America,"  Charles 
Sprague  Sargent,  vol.  VI,  p.  86.) 

Oatalpa  speciosa  Warder. 

Catalpa    cordifolia    Jaume,  in  Nouveau  Duhamel,  II,  t.  5  (1802),  not 

Moench  (1794). 
Catalpa  bignonioides  Lesquereux,  in  Owen's  2d  Rep.  Arkan.  375  (1860), 

not  Walter  (1788). 
Catalpa  speciosa  (Warder,  in  Hort.)  Engelmann,  in  Bot.  Gaz.,  vol.  V,  1 

(1880). 
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"Flowers  in  few-flowered,  open  panicles;  corolla  inconspicuously  spotted. 
Fruit  stout.  Leaves  caudate  acuminate. 

"A  tree  in  the  forest  occasionally  120  feet  in  height,  with  a  tall,  straight 
trunk,  rarely  four  and  a  half  feet  in  diameter,  and  a  narrow,  round-tipped 
crown  of  slender  branches;  usually  smaller,  although  often  a  hundred  feet 
high,  and  when  grown  in  open  situations  rarely  more  than  fifty  feet  in 
height,  with  a  short  trunk  and  a  broad  head  of  spreading  branches.  The 
bark  of  the  trunk  is  three-quarters  of  an  inch  or  sometimes  nearly  an  inch 
thick,  brown  tinged  with  red,  and  broken  on  the  surface  with  thick  scales. 
The  branchlets  are  stout,  and  when  they  first  appear  are  light  green,  often 
tinged  with  purple,  and  covered  with  scattered  pale  hairs;  during  the  first  win- 
ter they  are  light  orange  color  or  reddish  brown,  covered  with  a  slight  bloom, 
and  marked  with  many  pale,  conspicuous  lenticels,  and  with  the  elevated  oval 
leaf-scars,  which  are  a  quarter  of  an  inch  long  and  display  a  circular  row  of 
large  fibro-vascular  bundle  scars ;  in  their  second  and  third  years  the  branches 
grow  darker  and  the  leaf-scars  and  lenticels  nearly  disappear.  The  end  of  the 
branch  dies  in  the  autumn  without  forming  a  terminal  bud,  and  during  the  win- 
ter appears  as  an  elevated  circular  scar  close  to  the  upper  axillary  bud.  The  buds 
are  minute,  globose,  partly  immersed  in  the  bark,  and  covered  with  loosely  im- 
bricated chestnut-brown  ovate  scales,  keeled  on  the  back  and  slightly  apiculate 
at  the  apex;  those  of  the  inner  ranks  are  accrescent  and  at  maturity  are 
foliaceous,  obovate,  acute,  gradually  narrowed  below  a  sessile  base,  many  nerved, 
with  dark  veins  pubescent  on  the  lower  surface,  and  sometimes  nearly  two  and 
a  half  inches  long  and  three-quarters  of  an  inch  broad.  The  leaves  are  opposite 
or  in  threes,  oval,  long-pointed,  cordate  at  the  base,  and  usually  entire  or  fur- 
nished with  one  or  two  lateral  teeth ;  when  they  unfold  they  are  pilose  on  the 
upper  surface  and  covered  on  the  lower  and  on  the  petioles  with  pale  or  rufous 
tomentum,  which  soon  disappears,  and  at  maturity  they  are  thick  and  firm, 
dark  green  above  and  pale  and  covered  with  soft  pubescence  below,  especially 
along  the  stout  midribs  and  the  principal  veins  marked  in  their  axils  with  large 
clusters  of  dark  glands.  They  are  ten  or  twelve  inches  long,  seven  or  eight 
inches  broad,  and  are  borne  on  stout  terete  petioles  four  to  six  inches  in  length. 
They  turn  black  and  fall  after  the  first  severe  frost  of  the  autumn.  The  flowers, 
which  appear  late  in  May  or  early  in  June,  are  borne  on  slender  purple  pedicels, 
furnished  near  the  middle  with  one  or  three  bractlets,  and  are  produced  in  open 
few-flowered  panicles  five  or  six  inches  long  and  broad,  with  green  or  purple 
branches  marked  with  orange- colored  lenticels,  the  lowest  being  often  developed 
from  the  axils  of  small  leaves.  The  calyx  is  purple  and  divided  at  the  base  into 
two  ovate  pointed  apiculate  divisions.  The  corolla  is  white,  with  a  broad  conical 
oblique  tube  nearly  an  inch  long,  often  marked  externally  with  purple  spots 
near  the  base,  and  internally  on  the  lower  side  with  two  bands  of  yellow  blotches 
which  follow  two  parallel  lateral  ridges,  and  with  occasional  purple  spots  spread- 
ing over  the  lobes  of  the  lower  lips  of  the  limb,  which,  when  the  flower  is  fully 
opened,  has  a  vertical  diameter  of  nearly  two  inches  and  a  horizontal  diameter 
of  two  inches  and  a  half.  The  filaments,  which  are  marked  near  the  base  with 
a  few  oblong  purple  spots,  are  slightly  exserted,  and  rather  longer  than  the  slen- 
der glabrous  style.  The  fruit  is  eight  to  twenty  inches  long  and  one-half  to 
three-quarters  of  an  inch  in  the  middle,  with  a  thick  wall,  which  towards  spring 
splits  into  two  concave  valves;  the  partition  is  thickened  in  the  middle  and 
nearly  triangular  in  section.  The  seed  is  an  inch  long  and  a  third  of  an  inch 
broad,  with  a  light  brown  coat,  and  wings  which  are  rounded  at  the  ends  and 
terminate  in  a  fringe  of  rather  short  hairs. 
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"  Catalpa  speciosa  inhabits  the  borders  of  streams  and  ponds  and  fertile, 
often  undulating  bottom  lands,  and  is  distributed  from  the  valley  of  the  Vermil- 
lion  river,  in  Illinois,  through  southern  Illinois  and  Indiana,  western  Kentucky 
and  Tennessee,  southeastern  Missouri  and  northeast  Arkansas ;  through  cultiva- 
tion it  has  become  naturalized  in  southern  Arkansas,  western  Louisiana,  and 
eastern  Texas.  In  southern  Illinois  and  Indiana,  where  it  probably  grew  to  its 
largest  size,  the  western  catalpa  was  formerly  extremely  abundant."  ("The 
Silva  of  North  America,"  Charles  Sprague  Sargent,  vol.  VI,  p.  89.) 

In  addition  to  the  native  species,  there  is  quite  frequently  to  be 
found  in  cultivation  the  Japanese  species,  Catalpa  kcempferi  Sieb. 
&  Zucc.,  in  ornamental  grounds,  between  which  and  the  American 
species  there  appear  to  be  numerous  hybrids.  The  long,  very  narrow 
pods,  borne  in  very  thick  clusters,  and  the  low  habit  of  growth,  render 
this  tree  easily  distinguishable,  The  latest  botanical  discription  of 
C.  kcempferi,  published  by  Sir  Joseph  Hooker  in  the  Botanical 
Magazine^  is  as  follows : 

"  A  middle-sized  tree,  twenty-five  to  thirty  feet  high,  with  spreading,  rather 
brittle  branches  and  copious  foliage;  main  branches  stout;  shoots  green,  smelling 
disagreeably  when  bruised;  leaves  about  six  inches  long  and  broad,  of  a  bright 
pale  green  color,  with  brown  glandular  spots  at  the  junction  of  the  nerves, 
broadly  ovate,  base  rounded  or  cordate,  margin  sinuate  or  three-lobed,  the  lat- 
eral lobes  short,  terminal,  tapering  to  a  fine  point,  surfaces  pubescent  at  first, 
then  glabrous  above,  smooth  or  roughish  beneath;  petiole  two  to  five  inches  long, 
round;  nerve  axils  pubescent.  Panicle  terminal,  erect,  as  long  as  the  leaves,  nar- 
row or  broad ;  rachis  with  small  brown  petioled  leaves  at  the  base ;  flowers  two 
or  three  together  at  the  ends  of  the  branchlets  of  the  panicle,  horizontal  or 
drooping,  pale  yellow,  sprinkled  with  minute  red  spots  within;  calyx  very  small, 
lips  rounded.  Corolla  campanulate,  three-quarters  of  an  inch  long,  mouth  oblique, 
upper  lip  short  recurved,  lower  spreading ;  lobes  all  rounded  with  crisped  mar- 
gins ;  in  many  of  the  flowers  a  small  recurved,  tongue-shaped  appendage  to  the 
corolla  occurs  on  the  corolla  tube  near  its  base  above.  Capsule  a  foot  long  and 
one-third  of  an  inch  in  diameter,  cylindric,  straight,  smooth,  brown;  seeds  com- 
pressed, velvety,  produced  at  each  end  into  fine,  silky  hairs." 

There  seem  to  be  intergrading  forms  between  the  two  American 
species  of  catalpa.  Whether  these  variants  are  ecological  in  charac- 
ter, assuming  C.  catalpa  to  be  indigenous,  or  whether,  by  means  of 
occasional  early-blooming  individuals  of  the  Southeastern  or  occa- 
sional later-blooming  individuals  of  the  Western  or  hardy  catalpa,  hy- 
brids have  arisen  between  the  two  forms,  it  is  on  present  evidence 
impossible  to  say.  It  is  certainly  true  that  intermediate  forms  exist. 
To  the  practical  planter  the  essential  thing  is  to  avoid  Catalpa  Jccemp- 
feri,  C.  catalpa,  or  their  hybrids,  or  the  so-called  hybrids  of  C.  ca- 
talpa and  C.  speciosa,  and  so  far  as  possible  to  confine  his  forest  to 
trees  most  near  to  the  best  type  of  Catalpa  speciosa.  Great  careless- 
ness is  said  to  exist  in  the  trade  in  the  matter  of  distributing  pure 
seed  of  C.  speciosa.  For  the  benefit  of  prospective  catalpa  growers 
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without  special  botanical  knowledge,  a  few  salient  characters  may  be 
seized  upon  to  distinguish  the  species  in  question.  In  the  first  place, 
the  fact  that  C.  speciosa  blooms  about  two  weeks  earlier  than  (7.  ca- 
talpa, bears  larger  and  showier  flowers,  fewer  in  cluster,  will  usually 
be  a  safe  distinguishing  feature.  It  cannot  be  too  strongly  urged 
upon  catalpa  planters  to  groiv  their  own  trees  from  seed.  By  this 
means  the  danger  of  obtaining  the  undesirable  species  is  greatly  less- 
ened, since  careful  study  of  the  seed  characters  offers  an  additional 
safeguard.  If  the  prospective  grower  gathers  his  own  seed,  it  will  be 
well  to  obtain  it  from  mature  trees,  if  possible,  since  the  bark  charac- 
ters offer  striking  contrasts  in  the  two  species.  The  bark  of  O.  catalpa 
is  scaly,  peeling  off  in  short  strips,  much  as  does  that  of  the  wild 
cherry.  Catalpa  speciosa,  on  the  other  hand,  like  the  ash  or  the  box- 
elder,  has  furrowed  bark,  not  separating  from  the  trunk  in  scales. 
Plates  29  and  30  show  quite  well  these  contrasting  characters.  While 
the  pods  of  the  hardy  catalpa  are  usually  longer,  larger  and  straighter 
than  those  of  the  Southeastern  species,  this  is  not  an  invariable  rule. 
The  seeds  of  Catalpa  speciosa,  however,  are  quite  readily  distinguished 
from  those  of  C.  catalpa,  in  the  fact  that  they  are  wider,  have  usually 
a  more  pronounced  notch  between  the  wings,  and  the  tips  of  the  lat- 
ter are  fringed  with  a  brush  of  hairs  which  stand  squarely  out  from 
the  wings  and  are  not  drawn  into  narrow  points  (  plates  34  and  35 ) . 
Catalpa  kwmpferi  and  its  hybrids  have  the  hairs  on  the  seeds  ar- 
ranged much  as  in  C.  speciosa,  but  the  seeds  themselves  are  so  much 
smaller  and  narrower  that  no  confusion  is  possible  (plate  36). 

DURABILITY   OF   CATALPA   TIMBER. 

Out  of  the  vast  mass  of  testimony  on  this  point  it  will  suffice  to 
cite  a  few  authorities : 

In  the  Indiana  Geological  Survey  for  1873,  page  364,  Prof.  John 
Collet  mentions  an  instance  of  a  catalpa  gate-post  set  in  the  ground 
near  a  schoolhouse  in  1780,  which, 'when  cut  up  for  fire- wood  in  1871, 
was  found  still  to  be  in  fair  condition.  He  further  states  that  catalpa 
posts,  set  by  General  Harrison  about  the  governor's  residence  in  1808, 
"were  taken  up  a  few  years  ago,  and,  being  sound,  were  reset  in 
another  place." 

Prof.  T.  J.  Burrill,  of  the  University  of  Illinois,  obtained,  in  1876, 
boards  from  a  catalpa  log  two  feet  in  diameter,  which,  according  to 
testimony  considered  reliable  by  him,  had  lain  on  the  ground  about 
twelve  miles  from  Cairo,  111.,  for  a  period  of  100  years. 

In  response  to  an  inquiry,  Doctor  Burrill  confirms  the  fact  just  re- 
cited in  a  letter  dated  February  24,  1902,  as  follows : 

"Referring  to  the  statement  published  in  1879  by  Mr.  E.E.  Barney,  I  will  say 
that  I  did  secure  from  the  Mississippi  river  bottoms,  in  Alexander  county,  Illinois, 
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boards  sixteen  feet  long  and  eighteen  inches  wide,  which  had  been  cut  from  a  log 
having  lain  on  the  ground  at  least  100  years.  This  log  was  lying  across  a  stream, 
and  had  been  used  as  a  foot-bridge.  The  gentleman  of  whom  I  secured  the 
boards  had  himself  known  of  the  log  in  its  position  for  sixty  years,  and  his  father 
had  reported  it  as  being  in  that  position  forty  years  previous  to  the  knowledge 
of  my  informant.  The  sap  wood  had  disappeared,  and  there  was  about  an  inch 
of  decayed  wood  on  the  outside.  The  center,  however,  was  entirely  sound  and 
still  susceptible  of  taking  a  good  polish.  Some  of  these  boards  were  shown  at  the 
Philadelphia  Centennial  Exposition. 

"While  collecting  for  this  exposition,  I  found  logs  which  had  been  buried  in 
an  embankment  of  some  kind,  and  were  then  protruding  from  the  earth,  in  a 
grade  made  by  the  Illinois  Central  railroad.  This  was  in  1875.  The  cut  by  the 
railroad  had  been  made  sixteen  or  eighteen  years  before.  How  long  the  logs  had 
been  under  the  earth  cannot  be  told.  I  identified  the  wood,  however,  as  catalpa. 
They  were  too  badly  decayed  to  be  used  for  exhibition  purposes,  but  there  was 
still  a  good  deal  of  sound  wood  in  the  logs.  Some  stockades  in  southern  Illinois 
made  in  part  of  catalpa  trees  show  also  the  durable  quality  of  this  wood  in  con- 
nection with  moist  earth.  Some  of  these  timbers  are  known  to  have  remained 
sound  in  earth  for  sixty  years." 

It  is  reported  by  Mr.  E.  E.  Barney,  in  a  pamphlet  entitled  "Addi- 
tional Facts  and  Information  in  Relation  to  the  Catalpa  Tree,"  etc. 
(1879),  page  5,  that,  according  to  old  residents  of  Vincennes,  Ind., 

"the  old  stockade  built  by  the  first  French  settlers  of  that  place  was  largely 
from  catalpa  trees,  which  grow  native  in  the  forests  there,  and  that  when  re- 
moved from  the  ground,  nearly  100  years  after  they  had  been  set,  were  perfectly 
sound  and  gave  no  indications  of  decay."  He  further  says  (same  page):  "Large 
catalpa  trees  back  of  New  Madrid,  on  the  Mississippi  river,  in  southwestern 
Missouri,  killed  by  eruptions  in  1811,  I  am  informed,  in  a  letter  received  August 
10  from  a  gentlemen  living  there,  are  still  standing,  perfectly  sound,  after  sixty 
years,  and,  to  use  his  expression,  'plenty  of  them.'  One  of  these  was  recently  cut 
down,  and  seven  feet  of  the  butt  and  seven  feet  of  the  top  sent  to  me.  The  top, 
though  worn  to  a  point  by  the  action  of  the  wind  and  rain,  is  perfectly  sound. 
The  butt,  though  showing  on  the  outside  the  result  of  long  exposure,  is  as  sound 
as  it  was  sixty-nine  years  ago,  when  killed  by  the  eruption." 

Regarding  these  particular  trees,  there  are  two  additional  accounts. 
Mr.  James  M.  Bucklin,  0.  E.,  writing  from  Knighteville,  Ind.,  July 
15, 1876,  to  Mr.  John  Simpson,  the  superintendent  of  the  Terre  Haute 
&  Indianapolis  railroad,  quoted  by  Mr.  Barney  in  a  pamphlet  pub- 
lished in  1878,  says : 

"  In  1876  I  found  it  (catalpa)  in  large  bodies  and  in  enormous  height  and  size, 
three  and  one-fourth  feet  in  diameter  and  fifty  feet  high,  without  a  limb,  in  de.nse 
forests  which  extend  south  of  Poplar  Bluffs  in  southeastern  Missouri,  between 
the  Big  Black  and  the  St.  Francis  rivers.  I  was  then  exploring  a  route  for  the 
Iron  Mountain  &  Helena  (Ark.)  railroad.  .  .  ,  Throughout  that  region  the 
peculiar  value  of  the  tree  is  well  known,  not  only  for  its  durability,  but  for  other 
properties  invaluable  to  early  settlers.  Canoes  are  used  exclusively  on  these  riv- 
ers, and,  when  made  of  catalpa  trees,  never  crack  in  seasoning  or  rot.  Henly, 
the  ferryman  at  Poplar  Bluffs,  had  a  canoe  perfectly  sound,  three  feet  across  the 
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gunwales,  which  he  assured  me  had  been  in  use  twelve  years.  He  afterwards  in- 
formed me  that  he  had  seen  catalpa  trees,  perfectly  sound,  back  of  New  Madrid, 
on  the  Mississippi  river,  that  had  been  killed  by  the  eruptions  of  1811.  This 
statement  was  too  incredible  to  make  a  note  of,  but  it  has  since  been  confirmed 
by  respectable  citizens  of  New  Madrid,  who  stated  also  that  all  the  catalpa  trees 
were  killed  at  that  time." 

Dr.  John  Warder  furnishes  corroborative  testimony  to  the  same 
point  in  his  article  on  "The  Western  Catalpa  Tree,"  (Jour.  Am.  Ag. 
Ass'n,  1881)  page  98,  as  follows: 

"Near  New  Madrid  there  are  many  fence-posts  which  have  stood  and  remained 
perfectly  sound  for  long  periods,  twenty,  thirty  and  even  forty  years.  The  story  of 
the  standing  catalpa  trees  that  were  killed  by  the  disturbances  and  the  submerg- 
ence of  land,  caused  by  the  earthquake  of  1811,  which  we  have  all  been  disposed 
to  doubt,  is,  at  this  day,  fully  confirmed  by  ocular  demonstration.  In  the  lagoon 
there  stand  the  broken  shafts  of  noble  trees ;  all  other  species  submerged  by  the 
same  catastrophe  have  crumbled  and  fallen  into  the  water  long  ago,  but  these  si- 
lent monuments  of  that  convulsion  still  remain,  not  as  living  witnesses,  but  as 
dead  memorials  of  the  disturbance  of  level  which  caused  their  death,  and  their 
now  approaching  dissolution;  but  there  have  they  stood  seventy  years,  under 
conditions  most  favorable  to  decay." 

In  Mr.  Barney's  earlier  pamphlet,  page  9,  he  reprints  a  letter  con- 
tributed by  him  to  the  Hallway  Age  December  11,  1876,  in  which 
reference  is  made  to  a  Mr.  Wm.  A.  Arthur,  a  former  superintendent 
of  the  Illinois  Central  railroad.  The  latter  had  journeyed  with  a 
friend  up  the  Ohio  river  twenty  miles  from  Cairo,  111.,  and  on  a  farm 
belonging  to  the  latter's  father  reported  finding  "a  gate-post  which,  he 
stated,  he  had  assisted  his  father  to  put  in  position  forty-six  years 
previously.  They  dug  around  it  and  examined  it  carefully  to  the 
bottom,  and  found  it  as  sound  as  the  day  it  was  planted ;  no  signs  of 
decay  whatever." 

These  citations  sufficiently  indicate  the  extraordinary  durability 
of  catalpa  timber  in  contact  with  the  soil. 

It  is  to  be  noted  that  the  durability  of  catalpa  timber  is  a  quality 
of  the  mature  wood,  and  that  very  young  or  unseasoned  timber,  or 
timber  that  has  been  cut  during  the  early  growing  season,  shows  no 
special  immunity  to  the  attacks  of  fungi.  Doctor  Burrill  writes  from 
the  University  of  Illinois  : 

"  We  find  that  trees  four  or  five  inches  in  diameter,  cut  green  and  used  as 
posts,  decay  rapidly  in  the  ground.  Indeed,  I  have  no  evidence  that  young  ca- 
talpa trees  make  in  any  case  durable  posts.  On  the  other  hand,  the  mature 
wood  is  exceedingly  resistant  to  decay." 

Mr.  Geo.  W.  Tincher,  of  Topeka,  Kan,,  furnishes  the  following  in- 
formation to  the  same  point : 

"During  the  year  1900  my  attention  was  called  to  some  catalpa  posts  that  had 
been  in  use  for  only  four  or  five  years,  and  were  rotted  off  at  the  ground.  The 
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owner  was  discouraged  as  to  the  lasting  quality  of  the  wood  and  thought  a  great 
mistake  had  been  made  in  planting  so  many  thousand  in  Kansas." 

Samples  of  the  rotted  wood  in  question  were  sent  to  Washington, 
and  the  following  extracts  from  two  letters  from  Dr.  B.  T.  Gralloway, 
chief  of  the  division  of  vegetable  physiology  and  pathology,  indicate 
in  a  general  way  the  sources  of  decay  of  the  wood,  and  point  out  the 
conditions  under  which  even  the  most  resistant  woods  yield  to  the  at- 
tacks of  soil  fungi : 

"The  cause  of  the  decay  was  a  fungus  working  in  the  wood.  This  fungus,  or 
fungi — for  there  may  be  two  or  three  species  present  — is  very  abundant  in  the 
soil  in  Kansas  and  Nebraska,  and  soon  causes  the  decay  of  wood  in  contact  with 
,  it.  The  posts  can  be  made  to  last  longer  if  the  part  to  be  placed  under  ground 
is  thoroughly  charred  on  the  surface  and  then  soaked  in  hot  tar.  This,  however, 
will  only  delay  the  work  of  the  fungus.  Of  course,  if  the  post  has  once  begun  to 
decay,  this  treatment  will  do  very  little  good." 

"These  fungi  gain  entrance  to  the  posts  from  the  soil  after  they  are  set,  and 
were  probably  not  living  in  them  before  they  were  used.  In  many  places  in  the 
states  of  the  plains  the  soil  is  full  of  fungi  of  decay,  especially  in  regions  that  are 
now,  or  formerly  were,  somewhat  wooded,  as,  for  example,  near  streams  or  in 
draws.  You  will  probably  find  that  trees  grown  in  upland  will  be  more  suitable 
for  posts  than  those  grown  in  the  lowlands,  since  they  do  not  grow  quite  so  fast 
and  are  more  exposed,  and  so  form  harder  wood.  A  very  important  point  in 
cutting  trees  for  posts  is  the  time  of  year.  The  cutting  should  be  done  in  the 
late  summer,  before  the  nitrogenous  and  sugary  materials  that  fill  the  leaves 
have  been  withdrawn  into  the  trunk  and  branches,  preparatory  to  the  shedding 
of  the  leaves.  These  sugary  and  nitrogenous  substances  are  very  favorable  for 
the  growth  of  fungi  that  may  attack  the  posts,  and  will  cause  them  to  work  much 
more  quickly  and  destructively  than  if  the  wood  were  not  filled  with  them.  As 
you  say,  the  catalpa  is  one  of  the  most  resistant  woods  to  the  various  forms  of 
decay,  but  even  this  wood  decays  under  conditions  favorable  to  fungi. 

METHODS   OF   CATALPA   CULTURE. 

Seedlings. —  Catalpa  seed  should  be  sown  in  the  spring,  in  a  seed-bed 
of  finely  pulverized  soil,  prepared  as  for  garden  purposes,  and  should 
be  lightly  covered,  say  to  a  depth  of  from  one-half  inch  to  one  inch. 
It  is  advisable  to  sow  at  the  rate  of  about  twenty-five  seeds  to  the  foot, 
in  shallow  drill  rows  run  about  three  feet  apart,  to  permit  horse  culti- 
vation. Grass  and  weeds  must  be  rigorously  kept  down,  and  the  rows 
cultivated  with  the  hoe  until  the  fourth  or  fifth  leaf  appears  on  the 
young  seedlings,  when  the  cultivator  may  be  used  for  the  remainder 
of  the  season.  After  the  leaves  have  dropped  in  the  fall,  the  trees, 
which  should  have  reached  a  minimum  height  of  from  eighteen  to 
twenty-four  inches,  should  be  dug,  tied  in  bundles  of  about  100  trees 
each,  and  "heeled  in"  for  the  winter  in  dry,  fine  earth,  closely  packed, 
so  as  entirely  to  cover  the  bundles.  Care  must  be  taken  that  the  lo- 
cation be  such  as  not  to  permit  the  accumulation  of  standing  water 
about  the  roots.  In  the  North  the  time  for  setting  out  the  yearling 
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trees  should  be  in  the  spring,  after  the  frost  has  left  the  ground.  In 
the  Gulf  states,  however,  fall  planting  from  the  nursery  row  is  possi- 
ble. 

THE  PERMANENT  PLANTATION. 

The  land  for  the  permanent  forest  should  have  been  under  cultiva- 
tion for  at  least  one  year.  Prairie  sod  turned  under  early  in  the  sea- 
son, and  allowed  to  remain 'until  the  following  spring,  will  answer  the 
purpose  if  put  into  a  good  state  of  cultivation.  If  land  previously 
in  cultivation  be  used,  it  should  be  thoroughly  and  deeply  plowed 
the  preceding  fall,  and  well  harrowed  just  before  time  for  planting. 
The  land  is  then  marked  off  in  one  direction,  with  lines  running  the 
distance  apart  at  which  the  trees  are  destined  to  stand  in  the  row.  In 
the  opposite  direction,  and  at  right  angles  to  these  lines,  dead  furrows 
are  run  ten  to  twelve  inches  deep,  as  far  apart  as  the  rows  are  to  stand 
in  the  plantation.  At  the  points  of  intersection  of  the  marked  lines 
and  furrows  the  trees  are  planted  in  the  furrows,  at  a  depth  some- 
what exceeding  that  at  which  they  stood  in  the  nursery  rows.  The 
planting  may  readily  be  carried  on  in  the  following  manner :  The 
bundles  of  young  trees  may  be  handled  by  one  person,  who  sets  them 
in  place  at  the  intersections,  followed  by  a  second  who  shovels  the 
soil  over  the  roots  and  presses  it  down.  In  this  manner  it  is  claimed 
that  2000  trees  a  day  can  be  planted.  The  furrows  should  now  be 
filled  in  with  a  plow. 

Cultivation  should  be  continued  until  about  the  last  of  August,  to 
retain  the  soil  moisture  and  keep  down  the  weeds.  Any  weeds  that 
appear  after  August  will  be  caught  by  the  frost  before  they  go  to 
seed.  It  must  be  remembered  that  a  forest  plantation  requires  in  its 
early  stages  the  same  care  and  cultivation  as  a  corn  crop,  and  this  care 
in  the  case  of  catalpa  must  extend  over  the  first  three  or  four  years  of 
the  tree's  life  in  the  forest.  During  the  first  year,  intermediate  crops, 
such  as  corn,  cow-peas,  soy-beans,  etc.,  may  be  groWn  between  the 
rows,  thus  paying  for  the  cost  of  cultivation.  In  the  Yaggy  planta- 
tion, at  Hutchinson,  Kan.,  two  years  after  setting  out  in  the  permanent 
forest,  the  trees  are  cut  down  to  the  ground.  From  the  stumps,  ex- 
ceedingly strong,  vigorous  and  very  straight  sprouts  spring  up.  Of 
these  the  best  ones  are  permitted  to  grow.  It  is  the  experience  there 
that  trees  thus  treated  form  post  timber  quite  as  early  as  those  which 
have  not  been  cut  back,  and  that  they  show,  moreover,  a  distinct 
tendency  to  produce  a  smoother  and  straighter  trunk.  The  question 
remains,  however,  whether  the  timber  from  such  rapidly  growing 
shoots  will  possess  the  lasting  qualities  of  the  more  slowly  grown 
wood. 

The  question  as  to  the  most  profitable  distance  at  which  to  set  the 
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trees  in  a  catalpa  plantation  must  be  regarded  as  unsettled.  In  the 
earlier  plantations  they  were  invariably  set  very  close  together,  4x4 
feet  being  the  usual  distance.  It  was  supposed  that  the  dense  growth, 
by  causing  the  lower  limbs  to  die  and  drop  off,  would  force  the  con- 
centration of  the  food  materials  into  a  straight  bole. 

The  catalpa,  however,  differs  from  other  forest-trees  in  that  its 
dead  limbs  are  not  readily  dropped,  but  are  retained  for  an  indefinite 
period,  during  which  the  growing  trunk  gradually  encloses  their 
bases,  making  knots,  and  affording  to  fungi  points  of  access  into  the 
trunk. 

In  order  to  insure  clean,  smooth  trunks,  therefore,  systematic  prun- 
ing of  the  trees  is  necessary,  and  this  should  be  begun  when  they  are 
fix  or  six  years  old.  Precise  rules  for  pruning  cannot  be  given,  and 
much  must  be  left  to  the  common  sense  and  experience  of  the  opera- 
tor. Inasmuch  as  the  catalpa  shows  quite  a  distinct  inclination  to 
fork  near  the  ground,  care  must  be  taken  to  check  this  tendency.  At 
the  first  pruning,  all  limbs  should  be  cut  off  up  to  within  five  or  six 
feet  of  the  ground,  and  the  fallen  branches  should  not  be  removed, 
since  the  smaller  decaying  twigs  and  leaves  return  to  the  soil  a  con- 
siderable amount  of  food  material.  The  second  pruning  should  take 
place  at  about  the  tenth  year,  when  the  trees  should  stand  from  seven 
to  eight  feet  to  the  first  limb.  No  more  trimming  is  necessary  until 
after  the  first  crop  of  posts  is  cut.  For  low,  young  trees,  an  ordinary 
heavy  corn-knife  will  be  satisfactory  as  a  pruning  instrument.  In  all 
cases,  the  branches  should  be  cut  close  to  the  trunk.  Pruning  may  be 
carried  on  any  time  during  the  growing  season.  The  disastrous  results 
following  lack  of  systematic  pruning  are  illustrated  in  the  forest  at 
Farlington,  Kan.  In  numberless  cases  the  trees  there  have  been  al- 
lowed to  retain  all  of  their  limbs,  which  have  successively  died  as  the 
trees  have  increased  in  height,  and,  not  decaying  and  falling  off,  they 
now  render  the  interior  of  the  forest,  in  places,  an  almost  impene- 
trable thicket  (plates  10, 11, 12).  The  waste  of  wood  material  allowed 
to  go  into  these  lateral  branches  is  something  enormous  in  a  great 
plantation. 

The  diagram  (plate  40)  of  a  four-year-old  catalpa  tree,  whose  roots 
and  branches  were  carefully  measured,  will  serve  to  illustrate  the  root 
space  demanded  by  trees  of  this  age.  The  roots  average  from  eight  to 
fifteen  feet  in  lateral  extension.  The  overcrowding  of  the  soil  in  a 
plantation  with  four-year-old  trees  standing  4x4  feet  can  readily  be 
imagined. 

As  throwing  light  on  the  distance  at  which  to  set  catalpa  trees  in 
plantation,  it  will  be  interesting  to  review  the  opinions  of  Messrs.  Geo. 
W.  Tincher,  of  Topeka,  Kan. ;  L.  W.  Yaggy,  of  Hutchinson,  Kan.,  and 
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John  P.  Brown,  of  Connersville,  Ind.,  three  experienced  and  compe- 
tent judges  on  the  subject  of  catalpa  planting.     Mr.  Tincher  writes : 

"The  early  ad  vice  given  was  that  trees  planted  4x4  feet  (2700  to  the  acre)  would, 
in  from  ten  to  twelve  years,  average  one  post  to  a  tree.  It  is  folly  for  any  one  to 
expect  such  results.  One  acre  of  ground  will  not  sustain  1000  producing  trees 
large  enough  for  every  one  to  make  a  post  in  ten  years.  So  far  as  the  4x4  plan 
is  concerned,  I  will  say  from  personal  experience,  disappointment  will  surely 
come  to  any  one  expecting  such  favorable  results.  1  have  gradually  reduced  the 
number  from  2700  to  1000  per  acre.  It  may  be  that  a  few  years  hence  I  shall 
prefer  to  plant  only  500.  I  will  suggest  the  following  plan  for  Kansas  planters: 
Plant  at  the  rate  of  1000  trees  per  acre ;  have  rows  eight  feet  apart,  setting  the 
trees  five  feet  apart  in  the  row.  ...  I  have  seen  single  rows  of  hardy  catalpa 
growing  perfectly  straight  when  ten  feet  apart  in  the  row.  One  acre  of  good 
ground  may  be  expected  to  produce  posts  in  ten  years  if  planted  on  the  above 
plan." 

Mr.  Yaggy  writes  (letter  of  February  28,  1902) : 

"You  gave  the  tie  dimensions  as  6x8x8.  I  do  n't  think  that  will  be  a  satisfac- 
tory tie.  If  it  would,  the  tree  would  have  to  be  ten  inches  in  diameter  to  cut  that 
sized  tie.  My  trees  are  barely  more  than  half  that  diameter  if  they  are  that  large, 
and  they  were  planted  twelve  years  ago.  However,  there  have  been  2000  trees  to 
the  acre,  and  trees  cannot  be  planted  and  grown  that  thick  for  ties.  If  they  were 
to  be  grown  for  ties,  I  think  they  would  have  to  stand  ten  by  ten  feet,  or  about 
500  to  the  acre ;  but  in  order  to  grow  the  trees  straight  enough  to  be  most  useful, 
they  would  have  to  be  started  probably  not  farther  apart  than  I  have  planted 
mine,  three  feet  ten  inches  by  six  feet,  or  five  by  five  feet.  If  that  is  not  done 
they  will  branch  and  fork  too  much.  My  idea  is  that  if  they  were  planted  five  by 
five  and  then  thinned  out  at  the  right  time  so  that  each  tree  would  have  plenty  of 
room,  moisture,  light,  and  air,  standing  in  a  deep  sandy  loam,  with  plenty  of  mois- 
ture underneath  (but  no  standing  surface-water),  the  trees  could  be  grown  ten 
inches  in  diameter  in  about  twenty  years.  You  will  notice  by  the  above  that  the 
increase  in  diameter  in  my  trees  was  not  quite  one-half  inch  average  per  year. 
They  are,  however,  planted  almost  as  thick  as  corn-stalks,  and  they  make  up  in 
height  what  they  lack  in  diameter.  ...  I  plant  my  trees  as  one-year-old  seed- 
lings into  a  permanent  plantation,  three  feet  ten  inches  by  six  feet.  I  think,  for 
similar  conditions  to  mine,  my  method  is  most  advantageous,  the  trees  being 
nearly  five  by  five,  which  insures  straight  growth.  But  in  my  method  of  plant- 
ing you  can  plant  a  row  of  corn  between  the  tree  rows  for  the  first  two  years,  and 
the  cultivation  is  thus  cared  for  without  any  expense.  It  gives  us  better  chance 
now  to  get  our  trees  out  through  the  six  foot  rows.  In  the  places  where  I  expect 
to  grow  large  timber  I  have  removed  every  second  tree  in  the  row,  leaving  them 
six  feet  by  seven  feet  eight  inches." 

Mr.  Brown  writes  ( letter  of  March  1.  1902  ) : 

"Early  planters  invariably  planted  too  closely.  The  catalpa  is  so  rank  a 
grower  that  the  roots,  in  a  few  years,  occupy  all  the  space,  rob  each  other,  and 
invariably  dwarf  and  stunt  every  tree  if  less  than  8x8  feet  (680  trees  per  acre). 
Every  plantation  which  has  been  made  with  plants  at  less  distance  has  proven  a 
failure.  Permanent  trees  should  not  be  less  than  16x16  feet,  and  all  temporary 
plants  set  intermediate  to  give  forest  conditions  should  be  removed  within  eight 
years.  These  are  suitable  for  fence- posts,  etc." 
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It  will  be  seen  from  the  opinions  quoted  that  a  radical  difference 
of  views  upon  the  subject  exists  among  those  competent  to  speak. 
The  fundamental  question  is,  Shall  the  plantation  be  made  to  develop 
a  forest  cover  and  a  forest  floor  by  close  planting  during  the  first  five 
to  eight  years,  or  shall  the  trees  be  planted  far  enough  apart  to  cor- 
respond to  the  arboreal  conditions  in  a  fruit  orchard,  where  the  open- 
ness of  the  tree  cover  necessitates  continuous  cultivation  to  repress 
the  weeds  ? 

By  planting  the  rows  eight  feet  apart,  with  trees  standing  five  feet 
apart  in  the  row,  there  would  be  1079  trees  to  the  acre.  This  seems 
to  be  about  the  highest  possible  limit  for  the  initial  planting.  It  ap- 
pears reasonable  that,  with  the  trees  set  thus  close  in  the  row,  the 
desired  straightness  of  bole  could  be  secured,  while  the  eight  feet  of 
distance  between  the  rows  would  allow  considerable  space  for  the  de- 
velopment of  an  adequate  root  system,  and  would  afford  room  for  sub- 
sidiary crops  during  the  first  year  or  so.  On  the  tenth  year,  by 
removing  every  other  tree  in  the  row,  some  500  posts  would  be  se- 
cured, and  the  plantation  left  with  the  trees  standing  8x10  feet,  with 
544  trees  to  the  acre.  According  to  Mr.  Yaggy's  judgment,  railroad 
ties  could  be  grown  profitably  with  the  trees  standing  10x10  feet 
apart,  or  435  per  acre,  at  the*  end  of  eight  years.  Mr.  Brown  thinks 
that  the  permanent  plantation,  at  the  end  of  eight  years,  should 
stand  16x16  feet,  or  170  trees  per  acre.  Perhaps  this  is  the  most  de- 
sirable distance.  The  present  tendency  seems  to  be  to  plant  at  the 
rate  of  about  1000  trees  per  acre,  reducing  by  thinning  to  about  500, 
in  from  the  eighth  to  the  twelfth  year  from  planting.  It  is  unfortu- 
nate that  experience  with  different  systems  of  planting,  covering  long 
periods  of  time,  is  not  sufficiently  extensive  to  enable  a  conclusive 
opinion  to  be  rendered  at  present  concerning  the  proper  number  of 
trees  for  the  initial  planting.  It  is  safe  to  say,  however,  that  more 
than  1000  trees  per  acre  is  not  advisable.  For  upland  planting  fewer 
trees  per  acre  should  be  set  out  than  on  bottom  land  with  a  water- 
table  near  the  surface. 

The  rate  of  increase  in  diameter  of  catalpa  trees  varies  altogether 
according  to  the  soil,  water-supply,  and  the  distance  at  which  trees 
stand  in  the  forest.  In  the  plantation  of  the  University  of  Illinois, 
with  trees  eleven  years  old  in  the  forest,  and  standing  four  by  eight 
feet,  the  average  increase  in  diameter  in  the  interior  of  the  plantation 
is  five  or  six  inches,  an  average  of  about  one-half  inch  per  year.  This 
is  the  average  rate  of  growth  in  the  Yaggy  plantation.  There  is  no 
doubt  that  individual  trees  under  favorable  conditions,  and  with  ample 
room,  will  increase  in  diameter  an  inch  a  year  up  to  an  age  not  deter- 
mined. That  this  rate  of  increase  can  be  maintained  under  forest  con- 
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ditions  seems  improbable,     Mr.   Tincher  writes  in  this  connection 
concerning  his  own  trees  ( February  24,  1902 ) : 

"  On  rich  bottom  land,  200  trees  per  acre  can  be  made  to  average  twelve  inches 
in  twelve  years  from  planting,  but  the  second  twelve  years  would  not  average 
more  than  from  one-third  to  one-half  inch  per  year.  Any  one  who  has  made  a 
close  study  of  tree  growth  will  know  this.  I  doubt  very  much  if  catalpa  grown 
so  quickly  will  make  lasting  timber  for  post,  pole  and  tie  purposes.  I  think 
trees  grown  slower  will  give  better  results.  I  prefer  prairie  soil  for  this  one 
reason  ;  the  growth  is  slower,  but  when  you  sell  a  post  it  will  give  satisfaction. 
I  have  seen  catalpa  grown  too  quickly  that" would  not  last  three  years  as  a  post. 

"My  best  trees  have  only  averaged  a  little^over  one-third  inch  per  year  since 
planting;  still  some  of  them  will  show  a  greater  growth.  It  seems  to  me,  if  we 
could  make  the  forest  average  about  one-half  inch  per  year,  it  would  be  the  safer 
plan.  At  the  same  time,  for  lumber  and  inside  work,  trees  grown  faster  would 
produce  a  beautiful  grain  and  take  a  fine  polish.  It  is  possible  to  grow  catalpa 
so  every  tree  would  average  one  inch  per  year.  Some  of  them  would  make  a 
greater  growth.  We  have  many  trees  in  Topeka  only  nineteen  years  old  from 
seed,  that  have  been  transplanted  twice,  that  are  twenty-two  inches  in  diameter.'1 

THINNING,    HARVESTING,    AND    MARKETING. 

The  thinning  process,  begun  at  the  eighth  or  tenth  year  by  the  re- 
moval of  half  the  trees,  is  to  be  continued  from  year  to  year  until  there 
are  about  150  to  225  trees  left,  which  at  ,the  twenty-fifth  year  would 
be  sufficient  to  occupy  the  ground.  An  interesting  practice  is  being 
followed  out  at  the  Yaggy  plantation,  which  is  worthy  of  attention. 
That  portion  of  the  plantation  which  was  set  out  in  1895  was  re- 
moved from  the  land  entire  during  the  winter  of  1900-'01,  and  the 
brush  burned,  after  some  of  the  stumps  had  been  covered  with  sand 
to  protect  them.  Last  spring  the  stumps  sprouted  vigorously,  those 
not  covered  remaining  apparently  uninjured,  save  that,  the  crowns 
being  burned,  the  sprouts  started  from  below.  Besides  being  a  cheap 
way  for  removing  the  brush,  the  advantage  of  burning  the  land  over 
after  cropping  lies  in  the  destruction  of  insects  and  parasitic  fungi. 
If  this  can  be  done  with  no  resultant  injury  to  the  roots  of  the 
trees,  the  practice  is  to  be  commended.  The  growth  that  sprouts 
from  older  roots  will  make  is  surprising.  Three-year-old  sprouts  from 
five-year-old  roots  will  often  make  timber  of  post  size  in  four  years. 
The  age  at  which  catalpa  trees  thus  cut  back  will  cease  to  sprout  is 
undetermined. 

Necessarily  the  entire  cropping  and  burning  off  of  the  land  is  con- 
fined to  plantations  grown  wholly  for  post  timber ;  gradual  thinning 
up  to  twenty-five  years,  being  the  practice  where  pole,  tie  and  lumber 
stock  is  desired.  Mr.  Yaggy  considers  cropping  for  posts  the  more 
profitable  at  present,  but  has  100  acres  on  which  large  trees  will  be 
grown  as  an  experiment.  He  writes:  "I  expect  to  treat  most  of  my 
plantation  in  the  above  manner,  as  the  returns  will  be  quicker  and 
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larger  than  by  growing  large  trees ;  however,  I  am  experimenting  with 
about  100  acres  in  growing  large  timber.  The  greatest  difficulty  in 
doing  this  will  be  to  kill  out  one-half  or  three-fourths  of  the  trees,  in 
order  to  give  those  remaining  the  field.'' 

In  general,  the  time  for  cutting  catalpa  trees  for  whatever  purpose 
should  be  during  the  months  of  August  or  September,  before  the  fall 
of  the  leaves  and  after  the  summer  wood  is  well  ripened.  This  will 
prevent  the  return  to  the  trunk  from  the  leaves  of  the  soluble  food 
materials  which  furnish  nutriment  for  soil  bacteria  and  other  fungi. 
The  wood  should  be  well  seasoned  before  sold.  Timber  cut  during 
the  early  growing  season  and  used  immediately  shows  no  special  re- 
sistance* to  decay. 

The  cost  of  marketing  is  an  important  item,  and  this  involves  the 
question  of  the  proper  location  of  a  catalpa  plantation.  Manifestly  it 
should  be  near  a  railroad,  or  better,  if  possible,  near  several  compet- 
ing lines.  Long  hauls  by  wagon  to  the  shipping  station  will  materi- 
ally cut  down  the  profit,  and  should  be  avoided.  If  the  plantation  is 
primarily  for  producing  post  timber,  it  is  wise  to  locate  in  a  stock- 
raising  district,  since  a  ready  local  market  for  posts  will  always  be 
found  there.  The  cost  of  marketing  varies.  Mr.  Tincher  gives  the 
cost  of  cutting,  including  the  trimming  of  the  remaining  trees  up  to 
six  or  eight  feet,  at  fifty  cents  per  100  posts,  the  sorting  and  cording 
of  the  posts  not  being  included.  Probably  on  a  larger  scale  the  ex- 
pense would  be  less.  Freight-cars  will  hold  from  1800  to  2800  posts, 
depending  on  their  size,  and  the  freight-rate  in  Kansas  for  a  distance 
of  from  thirty  to  sixty  miles  will  average  about  one  and  one-half 
cents  per  post.  At  the  present  time  no  quotations  exist  for  catalpa 
ties,  poles  or  sawed  lumber,  because  the  timber  is  not  on  the  market 
in  sufficient  quantity  anywhere  to  cause  a  market  price  to  be  set. 
Posts  six  inches  in  diameter  and  seven  feet  long  sell  on  an  average 
of  from  ten  to  twelve  and  one-half  cents  apiece. 

COST   AND    PROFIT   OF   CATALPA- GROWING. 

It  is  impossible  to  give  data  as  to  cost  and  profits  in  catalpa  plant- 
ing that  will  cover  all  cases,  for  the  reason  that  in  every  plantation 
different  factors  of  expense  and  profit  enter  in.  Value  of  land,  rapid- 
ity of  growth  of  the  trees,  nearness  to  a  shipping  and  marketing  point, 
price  of  labor,  etc.,  vary  with  the  locality. 

As  good  an  example  as  any,  and  surely  a  reasonable  one,  is  the 
Yaggy  plantation.  Those  interested  will  find  a  very  thorough  discus- 
sion of  the  productive  capacity  and  the  profits  of  this  plantation  in 
1900  in  Bulletin  27  of  the  Division  of  Forestry,  U.  S.  Department  of 
Agriculture,  entitled,  "Practical  Tree-planting  in  Operation,"  by  J. 
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W.  Tourney,  pages  21  to  24.     The  table  summarizing  the  cost  of  grow- 
ing and  marketing  the  crops  is  reproduced  here. 

From  careful  measurement  of  typical  areas  in  the  plantation,  it  was 
calculated  that  the  gross  value  of  the  timber  crop  produced  in  ten 
years  was,  in  January,  1900,  $267.15  per  acre.  Following  is  an  esti- 
mate of  the  cost  and  profit  of  the  plantation  per  acre  (pp.  23,  24). 

"  Counting  the  rent  of  this  land  at  two  dollars  per  acre,  the  expenses  of  grow- 
ing the  crop  and  marketing  the  product  at  the  present  time  are  therefore  to  be 
summarized  for  one  acre  as  follows : 

Rent  of  land  ten  years,  at  $2 $20  00 

Cost  of  raising  plants  from  seed 3  60 

Cost  of  planting 3  20 

Cost  of  cultivation,  first  year 1  20       • 

Cutting  back  and  sprouting .  , 2  50 

Cost  of  cultivation,  third  year 1  20 

Cost  of  marketing  crop 20  00 


Total $51  70 

"Deducting  $51.70,  the  total  cost  of  growing  and  marketing  the  timber  grown 
on  one  acre,  from  $267.15,  which  is  the  gross  value  of  the  product  in  hand,  there 
remains  a  net  value  of  $215.45  per  acre,  or,  including  the  interest  on  the  invest- 
ment, an  annual  profit  of  $21.54.  Allowing  six  per  cent,  compound  interest  on 
the  expenditures,  from  the  time  incurred  until  the  expiration  of  the  ten  years, 
the  total  expense  per  acre  was  as  follows : 


Year. 

Amount 
ex- 
pended. 

Amount  six 
per  cent, 
compound 
interest. 

First  

$10  00 

$17  91 

Second 

4  50 

7  60 

Third 

3  20 

5  10 

Fourth  . 

2  00 

3  00 

Fifth. 

2  00 

2  84 

Sixth.     .     .                  , 

2  00 

2  68 

Seventh 

2  00 

2  52 

Eighth  . 

2  00 

2  38 

Ninth 

2  00 

2  25 

Tenth  

22  00 

23  32 

Total...  

$51  70 

$69  60 

"Deducting  $69.60  from  $267.17,  the  gross  value,  we  have  a  net  profit  of 
$197.55  per  acre. 

"These  results  show  the  value  of  an  acre  at  the  present  time,  when  the  trees 
are  but  ten  years  old.  It  would  be  very  unwise  to  remove  all  the  trees  at  this 
time.  If  only  a  portion  of  the  trees  are  marketed  each  year  for  the  next  ten 
years,  and  the  trees  cut  out  are  distributed  so  as  to  give  more  sunlight  to  those 
that  remain,  the  net  profit  per  acre  will  be  very  much  increased." 

Mr.  Yaggy  writes  (letter  of  February  28,  1902)  as  follows: 

"In  reference  to  the  present  producing  value  of  my  plantation,  probably  the 
greatest  returns,  for  the  present,  at  least,  would  be  to  cut  the  entire  field  off  and 
sell  the  posts.  There  are  now  2000  trees  to  the  acre,  and  the  trees  will  average 
two  posts  apiece,  making  about  4000  posts  to  the  acre,  that  can  be  sold  at  an 
average  of  ten  cents  apiece.  The  stay  posts  and  fire-wood  will  about  pay  for  the 
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marketing,  so  that,  with  careful  management,  $400  per  acre  can  be  realized  at 
present  by  taking  off  everything.  On  this  basis,  the  plantation  would  yield  an 
income  of  fifty  dollars  per  acre  per  year.  I  expect  to  treat  most  of  my  plantations 
in  the  above  manner,  as  the  returns  will  be  quicker  and  larger  than  by  growing 
large  trees." 

It  is  the  opinion  of  both  Mr.  Yaggy  and  Mr.  Tincher  that,  by  the 
time  a  catalpa  tree  reaches  a  size  large  enough  to  make  railroad  ties, 
it  will  be  too  valuable  for  lumber,  or  for  telephone  or  telegraph  poles, 
for  it  to  be  profitably  cut  up  into  ties.  That,  however,  is  a  matter 
that  cannot  accurately  be  forecasted. 

CATALPA  FOR  TIE  TIMBER. 

The  question  of  obtaining  a  suitable  tie  timber  is  becoming  a  most 
vital  one  to  the  American  railroad  companies.  This  is  sufficiently  in- 
dicated in  the  report  of  the  committee  on  ties  of  the  American  Rail- 
way Engineering  and  Maintenance-of-Way  Association,  issued  March, 
1901,  as  follows : 

"Up  to  the  present  time  each  railroad  company  has  found  it  best  and  most 
economical  to  use  in  its  tracks  cross-ties  made  from  those  timbers  which  are 
nearest  to  its  territory  and  therefore  the  most  available  and  economical.  The 
value  of  these  woods  is  consequently  pretty  well  known  to  the  adjacent  railroad 
companies  at  the  present  time.  For  instance,  it  is  well  known  to  the  companies 
operating  in  the  Eastern,  Middle  and  some  of  the  Western  states  that  a  life  of 
eight  and  nine  years  is  obtained  in  main  tracks  for  white  oak  ties,  and  that  they 
are  the  best  ties  which  they  can  obtain.  The  Canadian  roads  are  restricted  to 
the  use  of  cedar  and  hemlock  for  the  most  part,  the  Southern  roads  to  yellow 
pine,  and  the  Western  roads  to  mountain  pine  and  redwood. 

"The  Eastern  and  Middle  states  roads  are  now  finding  that  they  are  com- 
pelled to  go  farther  each  year  to  secure  the  valuable  white  oak  ties,  and  that  at 
the  same  time  the  price  is  steadily  increasing,  indicating  a  growing  scarcity  of  the 
supply.  They  will,  therefore,  make  inroads  on  the  timbers  considered  less  valua- 
ble for  cross-ties,  such  as  yellow  pine,  hemlock,  cedar,  tamarack,  mountain  pine, 
and  redwood,  which  additional  consumption  reduces  the  available  supply  for  roads 
now  using  these  timbers,  and  hence  the  tie  question  is  becoming  of  importance 
to  all  the  consumers. 

"A  great  deal  of  attention  to  the  forestry  of  the  tie  question  has  been  given 
in  Europe,  and  as  practice  in  Europe  is  very  often  the  forerunner  of  what  will 
ultimately  be  done  in  this  country,  the  government  division  of  forestry  is  already 
doing  valuable  missionary  work  in  that  line. 

"The  subject  of  metal  ties  has  received  so  little  attention  in  this  country,  and 
the  cost  as  compared  with  wooden  ties  is  so  great,  that  this  does  not  appear  at 
present  to  be  a  live  question." 

According  to  the  "Statistical  Abstract  of  the  United  States"  for 
1899,  page  380,  there  were  in  operation  in  the  United  States  in  1899 
191,310  miles  of  railway. 

Taking  from  the  report  above  quoted  statistics  furnished  by  thirty- 
six  representative  lines,  having  a  total  trackage  of  43,458  miles,  the 
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average  number  of  ties  per  mile  is  shown  to  vary  from  2689  to  3148, 
with  a  general  average  of  2800.  This  would  make  a  total  of  535,- 
668,000  ties  in  track  in  the  United  States  in  1899.  The  percentage 
of  the  ties  renewed  each  year  varies  considerably  with  the  tie  used, 
the  amount  of  the  local  rainfall,  and  the  summer  temperature,  since 
the  growth  of  the  timber-destroying  fungi  is  most  rapid  in  warm, 
humid  climates.  With  white-oak  ties,  by  far  the  most  desirable  in 
general  use  hitherto,  the  annual  renewals  in  the  north  central  states 
will  average  about  280  to  the  mile,  or  about  ten  per  cent,  of  the  total 
in  track. 

For  example :  The  Vandalia  line,  operating  through  central  and 
southern  Illinois  and  Indiana,  had  2,362,700  ties,  all  of  white  oak,  in 
its  833.16  miles  of  track  on  June  30,  1900,  an  average  of  1840  ties  per 
mile.  Of  these,  237,157,  or  ten  per  cent,  of  the  total,  were  removed  in 
that  year. 

The  Wabash  railroad  (Detroit  division),  operating  348  miles  of 
road  ( sidings  included ),  had  in  track  June  30,  1900, 1,040,000  ties,  of 
which  all  but  20,000  were  white  oak.  Of  these,  107,064,  all  of  oak, 
were  renewed  during  the  year  ending  on  the  above  date,  making  the 
per  cent,  of  renewals  during  the  year  to  the  total  of  ties  in  track  10.3. 
As  this  is  a  main  line  from  Detroit  to  Chicago,  with  a  gross  tonnage 
of  5,771,000  of  rolling-stock  passing  over  the  track,  and  since  the  cli- 
matic conditions  of  the  region  through  which  the  road  runs  are  typ- 
ical for  a  large  area  in  the  North  Central  states  where  a  very  heavy  rail- 
road business  is  done,  the  figure  of  ten  per  cent,  may  be  considered  a 
safe  estimate  of  the  number  of  white  oak  ties  unfit  for  use  on  main 
lines  and  calling  for  removal  each  year,  in  roads  operating  west  of  the 
Alleghanies,  east  of  the  Mississippi,  and  north  of  the  Ohio  river. 

The  Kansas  City,  Fort  Scott  &  Memphis  railroad,  operating  through 
eastern  Kansas,  southeastern  Missouri,  northeastern  Arkansas,  and 
Mississippi,  into  northwestern  Alabama,  operating  1278  miles  of  road, 
laid  with  4,623,044  ties,  all  of  white  oak,  is  reported  as  having  re- 
newed 527,337  in  the  year  ending  June  30, 1900.  This  slightly  higher 
average  of  thirteen  per  cent,  is  what  would  naturally  be  expected, 
when  the  greater  annual  rainfall  and  the  higher  mean  annual  tempera- 
ture of  the  greater  portion  of  the  region  traversed  are  taken  into  con- 
sideration. 

On  the  other  hand,  the  Santa  Fe,  Prescott  &  Phoenix  railroad, 
operating  145.17  miles,  through  the  elevated  arid  region  of  northern 
Arizona,  with  678,000  ties  in  track,  all  of  pine  —  naturally  in  humid 
regions  a  very  perishable  wood — renewed  only  63,734  ties  —  eight  per 
cent. — bringing  the  pine  for  this  road  up  to  the  standard  of  oak  as  a 
tie  timber,  on  account  of  the  exceedingly  dry  local  climate,  in  which 
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the  growth  and  multiplication  of  the  fungus  enemies  of  wood  is  very 
little  favored. 

With  the  Missouri,  Kansas  &  Texas  railway,  operating  190,291 
miles  of  road,  through  eastern  Kansas,  central  Missouri,  the  Indian 
Territory,  and  eastern  Texas,  the  percentage  of  renewals  was  ten  per 
cent.,  the  kind  of  tie  used  not  being  mentioned. 

Taking  a  region  fairly  typical  of  a  great  portion  of  the  Northwest, 
and  the  very  unusual  case  of  a  road  laid  exclusively  with  red  cedar — 
the  James  river  division  of  the  Chicago,  Milwaukee  &  St.  Paul  rail- 
road, with  a  track  of  339  miles,  the  percentage  of  removals  was  as  low 
as  5.5  in  the  year  mentioned. 

The  life  of  a  railroad  tie  varies,  as  has  been  said,  with  the  kind  of 
timber  used,  and  for  each  kind  with  the  climatic  conditions  of  the 
region  in  which  it  is  laid.  In  this  regard  the  life  of  the  tie  depends, 
of  course,  upon  exactly  the  same  conditions  as  affect  the  decay  of 
other  timber,  with  this  exception,  that  tie  timber  being  laid  upon  a 
better-drained  substratum  than  the  adjacent  country  usually  affords, 
the  agencies  of  decay  are  relatively  less  active.  This  must  be  mark- 
edly the  case  where  railroads  use,  as  is  generally  the  case  to-day  on 
main  lines  of  important  roads,  rock  or  burnt  clay  "gravel"  as  ballast. 

Taking  the  country  as  a  whole,  the  life  of  ties  in  track,  where  the 
wood  has  not  been  treated  chemically,  is  shown  to  be  about  four  years 
for  pine,  eight  to  ten  for  white  oak,  and  eleven  for  redwood.  From 
the  statistics  of  the  thirty-six  roads  above  referred  to,  the  general 
average  of  the  percentages  of  ties  annually  removed  to  the  total  in 
track  is  nine  per  cent.  From  this  it  would  appear  that  the  number  of 
new  ties  put  in  track  in  1900  amounted  in  round  numbers  to  48,000,- 
000,  worth,  at  forty  cents  apiece,  $19,200,000,  and  there  is  good  reason 
to  believe  that  this  estimate  is  too  conservative.  The  annual  mile- 
age increase  in  the  United  States  is  subject  to  considerable  fluctua- 
tion, depending  upon  variations  in  the  business  situation  which 
appear  from  year  to  year  in  the  different  parts  of  the  country.  The 
average  increase  for  the  decade  preceding  1899  was  3500  miles  per 
annum.  According  to  this,  the  trackage  in  the  United  States  in  1909 
will  have  increased  35,000  miles,  calling  for  98,000,000  new  ties,  or 
9,800.000  a  year.  What  will  these  ties  cost,  and  where  will  they  come 
from  ? 

Following  is  a  table  taken  from  page  7  of  the  report  previously 
quoted,  and  giving  the  cost  of  untreated  cross-ties  to  thirteen  impor- 
tant lines  of  railway. 
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From  this  it  is  apparent  that  there  is  a  considerable  range  of  varia- 
tion in  the  cost  of  ties  in  track.  While  the  yellow-pine  ties  cost  the 
Louisville  &  Nashville  road  only  35  cents  in  track,  the  same  kind  of 
ties  cost  the  Philadelphia  &  Reading  81^  cents  apiece.  The  differ- 
ence is  seen  to  be  due  almost  entirely  to  the  primary  cost  of  the  ties 
delivered  at  the  distributing  points — 23  and  65  cents,  respectively; 
the  cost  of  distributing  and  laying  being  nearly  the  same  in  both 
cases.  From  the  same  table  it  will  be  seen  that  oak  ties  vary  from 
32  to  56  cents  delivered,  or  from  40J  to  71J  cents  in  track.  In  view 
of  the  disappearance  of  the  white  oak  as  a  source  of  supply,  the  ques- 
tion of  substitutes  becomes  a  vital  one.  It  has  been  found  that  the 
life  of  ties  has  been  greatly  lengthened  by  injection  with  various 
chemicals. 

On  page  5  of  the  report  previously  quoted,  the  subject  of  the 
preservation  of  ties  by  chemical  processes  is  discussed. 

"Creosoting  is  the  standard  mode  of  tie  preservation  in  England.  It  is  much 
the  best,  but  it  is  expensive.  It  costs  there  from  twenty-five  to  sixty-five  cents 
a  tie,  in  accordance  with  the  quantity  injected,  and  would  cost  still  more  in  this 
country,  giving  a  life  of  from  fifteen  to  twenty- seven  years  in  the  track.  Ameri- 
can roads  can  hardly  afford  to  apply  this  process  to  ties,  costing,  untreated,  about 
one-third  as  much  as  the  European  ties,  but  may  be  contented  with  inferior 
processes.  These  are  chiefly  'burnettizing'  and  'zinc-tannin,'  giving  a  life  of 
from  ten  to  fifteen  years ;  but  there  may  be  advantages  to  the  '  zinc-creosote ' 
process,  worked  in  Germany  since  1874,  which  there  costs  19.2  to  20.4  for  each 
first-class  tie,  and  it  is  said  to  give  them  a  life  of  from  twelve  to  eighteen  years. 

"  It  is  to  be  expected  that,  having  made  much  the  same  class  of  mistakes  as  the 
Europeans  did  in  the  beginning,  i.  e.,  imperfect  work,  for  lack  of  knowledge,  we 
shall  now  gradually  improve  our  practice  and  obtain  better  work  than  we  have 
done.  There  is  nevertheless  a  marked  economy  obtained  by  the  pioneer  roads. 
Let  us  take  the  Southern  Pacific  as  an  example.  The  untreated  pine  costs  about 
fifty  cents  each  when  laid  in  their  track  in  their  natural  state,  and  last  four  years. 
This  produces  a  charge  of  twelve  and  one-half  cents  per  year  per  tie;  while 
if,  when  treated,  they  cost,  say,  sixty-six  cents  each  when  laid  in  the  track,  and 
last  at  least  8.25  years,  they  produce  an  annual  economy  of  eight  cents  per  tie. 
The  economy  will  vary  on  different  roads;  on  some  there  will  be  none  at  all. 
Some  railways  are  able  to  obtain  white  oak  ties  costing  forty-eight  cents  each  in 
the  track,  and  lasting  eight  years,  or  six  cents  a  year  per  tie ;  while  others  obtain 
cedar,  cypress,  or  redwood,  to  cost,  say,  sixty-six  cents  each  when  laid,  and  last- 
ing eleven  years,  thus  again  producing  an  annual  charge  of  six  cents  per  tie;  but 
on  many  roads  the  durable  woods  are  so  far  exhausted  that  they  must  resort  to 
the  inferior  woods  and  treat  them  chemically  to  prolong  their  life.  Each  railway 
must  consider  the  problem  for  itself,  and  the  present  report  can  only  report  gen- 
eral facts.  The  annual  tie  renewals  vary  greatly  on  different  lines.  Data  recently 
compiled  by  the  Texas  Association  of  Superintendents  of  Railways  show  that 
the  ties  replaced  on  an  average  for  nine  years  in  that  state  run  all  the  way  from 
160  a  year  per  mile  for  cypress,  thus  indicating  a  life  of  sixteen  years,  on  a  line 
6.7  miles  long,  to  555  a  year  for  oak,  or  a  life  of  about  five  years,  on  a  line  192 
miles  long.  The  latter  road  pays  twenty- five  cents  apiece  at  the  distributing 
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points,  the  ties  thus  costing  about  forty-five  cents  each  in  the  track,  and  it  could 
probably  afford  to  have  them  treated  if  it  were  assured  as  to  the  best  process  to 
use  under  its  circumstances.  We  may  now  expect,  during  the  next  few  years,  to 
have  a  number  of  new  processes  brought  forward,  but  it  will  take  a  long  time  to 
determine  their  efficiency." 

To  sum  up  the  present  situation  in  the  United  States  in  respect  to 
railroad  ties,  the  best  class  of  timber  for  ties  hitherto  available,  the 
white  oak,  is  nearing  exhaustion.  The  substitution  of  steel  ties 
seems  out  of  the  question  from  a  practical  standpoint.  Two  alter- 
natives present  themselves. 

It  is  possible  to  utilize  cheap  woods  which,  in  a  natural  state, 
rapidly  decay,  by  injecting  them  with  chemical  preservatives,  or  to 
grow  forest  plantations  of  long-lived  woods  adjacent  to  the  lines  of 
road.  In  the  arid  regions  of  the  Southwest  it  may  be  possible  (  until 
the  supply  gives  out )  to  use  soft  woods  to  advantage  without  pre- 
servatives, as  in  the  case  of  the  Santa  Fe,  Prescott  &  Phoenix  railroad, 
in  Arizona.  In  states  which  border  011  the  lower  Mississippi  river 
and  its  southern  tributaries,  the  cypress,  a  long-lived  timber,  may 
furnish  a  supply  of  ties  for  some  time  to  come.  Indeed,  if  railroad 
companies  were  to  acquire  title  to  cypress  forest  land,  and  manage  it 
on  scientific  forestry  principles,  there  is  no  question  but  that  this 
timber  would  form  a  valuable  source  of  supply  to  many  lines  of  rail- 
road for  an  indefinite  time  in  the  future.  But  with  the  present  prev- 
alent custom  of  railroads  to  buy  their  timber  from  lands  not  owned 
by  them,  and  with  the  reckless  exploitation  of  timber  resources  now 
generally  going  on,  it  will  be  merely  a  question  of  a  few  years  when 
a  "tie  famine"  will  face  American  railway  systems.  Even  the  "soft 
woods"  available  from  native  forests  form  a  comparatively  limited 
source  of  supply.  When  these  woods  are  used,  there  is  to  be  added 
to  the  cost  of  delivery  at  the  railway  line  the  cost  of  shipment  to  the 
injecting  works,  the  cost  of  injection  itself,  and  of  reshipment  to  the 
distributing  points.  This  will  bring  their  cost,  in  many  cases,  above 
that  of  white  oak.  By  the  best  processes  of  chemical  treatment  now 
used  in  America  and  found  financially  practicable,  the  length  of  life 
of  the  soft-wood  ties  may  be  brought  up  to  from  eight  to  fifteen 
years,  or  to  about  the  normal  life  of  untreated  white  oak. 

Nevertheless,  even  with  this  expedient,  the  question  of  a  tie  fam- 
ine is  only  postponed,  not  disposed  of.  In  fact,  the  whole  problem 
of  obtaining  railroad  ties  is  essentially  a  local  one  for  each  railroad. 
The  greatest  economy  lies  in  having  tie  timber  growing  as  close  as 
possible  to  the  track  of  the  railway  itself.  While  the  temporary  ex- 
istence of  supplies  of  various  kinds  of  more  or  less  desirable  timber 
contiguous  to  their  routes  is  enabling  some  lines  of  railway  to  get 
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cheap  ties  at  the  present  time,  this  is  not  the  case  for  the  majority  of 
American  roads,  and  particularly  for  those  of  the  Eastern  states  and 
the  upper  Mississippi  basin,  where  the  greatest  mileage  and  heaviest 
railroad  business  is  found. 

There  seems  to  be  no  more  satisfactory  outlet  to  the  difficulty  than 
for  the  railways  to  raise  their  own  ties  in  forest  plantations  adjacent 
to  their  rights  of  way. 

For  this  purpose  Catalpa  speciosa  possesses  more  and  greater  ad- 
vantages than  any  other  indigenous  tree.  It  is  readily  grown  over  a 
wide  range  of  territory  and  on  a  great  variety  of  soils.  The  living 
tree  has  no  known  fungus  enemies,  and  is  subject  to  the  attack  of  but 
one  species  of  insect.  The  growth  of  the  tree  is,  rapid  and  its  pro- 
ductiveness from  the  timber  standpoint  high,  in  consequence.  Its  rela- 
tively extremely  small  amount  of  bark  and  sap-wood  is  another 
highly  advantageous  feature  which  enhances  its  timber  value. 

Concerning  the  practical  worth  of  catalpa  wood  for  tie  timber,  as 
determined  by  actual  experience,  some  data  fortunately  exist.  A 
pamphlet  now  comparatively  rare,  to  which  reference  has  already  been 
made  in  this  bulletin,  entitled  "Additional  Facts  and  Information  in 
Relation  to  the  Catalpa  Tree,  Catalpa  bignonioides.  and  its  Variety, 
speciosa"  by.E.  E.  Barney,  a  railroad-car  builder,  of  Dayton,  Ohio, 
appeared  in  1879.  On  page  9,  under  the  caption,  "Will  catalpa  make 
a  serviceable  railroad  tie?"  Mr.  Barney  says: 

"This  is  a  matter  of  conjecture  in  part.  I  think  it  will,  for  the  following  rea- 
sons :  Its  durability  is  unquestionable ;  it  is  very  elastic ;  and,  contrary  to  what 
most  suppose,  it  is  very  tough.  I  subjected  pieces  one  inch  square  to  a  breaking 
pressure  —  twelve  inches  between  supports. 

Catalpa  broke  under  a  pressure  of  703  pounds. 

Ash  »  "  "     800       " 

Oak  "  "  "     709        "         ) 

Oak  "  "  "    577       "         [•  Mean,  809  pounds. 

Oak  "  "  "  1U1       "         ) 

The  catalpa  deflected  three  times  as  much  as  the  ash  or  oak  before  breaking. 

"Five  thousand  pounds  pressure  on  blocks  one  inch  square  by  three  inches 
long  compressed : 


Oak  ................  10-16  inch. 


10-16 
8-16 


Norway  pine 6-16  inch. 

White  walnut 5-16 

Yellow  pine 6-16 


Catalpa. . .  ....  7-16  Black  walnut 10-16 

"       .   .  ...  9-16 

"       7-16 

White  pine 5-16 


«  "      8-16 

Ash 14-16 

6-16 


"These  samples  were  taken  at  random,  and  would  indicate  that  catalpa  will 
bear  the  pressure  to  which  it  is  subjected  when  used  as  railroad-ties.  Two 
catalpa  railroad  ties  were  placed  in  the  track  near  our  office,  five  years  ago,  and 
twelve  one  year  ago.  All  hold  their  spikes  well  and  show  no  signs  of  mashing 
more  than  oak  on  each  side  of  them,  and  over  both  of  which  heavily  loaded  trains 
pass  almost  hourly.  The  road-master,  who  has  watched  them  with  interest, 
says  he  has  had  no  better  ties  on  the  line  of  his  road. 
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"Mr.  D.  Axtell,  superintendent  of  the  Missouri  division  of  the  Iron  Mountain 
railroad,  writes  that  the  catalpa  ties  placed  in  the  track  of  his  road  ten  years 
ago  are  perfectly  sound;  that  the  rail  had  worn  into  some  of  them  from  one- half 
to  an  inch,  and  it  has  been  repeatedly  proven  that  the  catalpa  is  far  superior,  for 
ties,  to  white  oak  or  any  other  kind  of  timber  grown  in  that  latitude." 

On  page  30  of  the  same  pamphlet  appears  a  letter  from  Mr.  Axtell, 
as  follows : 

CHARLESTON,  Mo.,  February  22,  1879. 

E.  E.  Barney:  DEAR  SIR  —  There  is  nothing  to  indicate  that  the  catalpa 
ties  in  our  track  near  Charleston,  Mo.,  do  not  hold  spikes  sufficiently  well. 
Nearly  all  the  spikes  are  in  the  same  holes  originally  made  when  driving  them, 
over  ten  years  ago.  There  has  been  no  spreading  in  the  track.  I  have  examined 
the  few  ties  the  rails  have  settled  into,  and  find  none  that  will  not  last  a  number 
of  years  by  turning  them  over.  These  ties  are  from  six  to  eight  inches  face.  If 
they  were  wider,  as  you  suggest,  there  would  be  more  resistance  to  crushing. 
With  the  joint  fastenings  now  in  use,  I  see  no  objection  to  making  ties,  as  you 
propose,  from  logs  twelve  inches  or  more  in  diameter,  by  sawing  them  through 
the  middle,  and  placing  the  round  side  down.  The  bearing  surface  would  thus 
be  increased  50  to  100  per  cent. 

A  further  communication  from  the  same  person,  quoted  on  page 
1,  is  as  follows : 

"  In  regard  to  the  durability  of  catalpa  it  is  useless  to  multiply  words.  Fence- 
posts  twenty  years  in  the  ground  are  always  as  sound  as  when  first  put  in,  and 
no  decayed  catalpa  logs  are  ever  found  in  the  swamps.  A  section  of  catalpa  log 
known  to  have  lain  on  the  ground  in  the  swamps  fifty  years  is  now  in  the  office 
of  the  land  department  of  the  road,  in  St.  Louis,  and  is  as  sound  as  it  ever  was." 

Dr.  John  A.  Warder,  of  Dayton,  Ohio,  president  in  1881  of  the 
American  Forestry  Association,  and  vice-president  of  the  American 
Agricultural  Association,  and  whose  name  Englemann  has  linked 
with  the  species  name  of  the  hardy  catalpa,  published  in  the  Journal 
of  the  latter  society,  in  1881,  pages  79  to  102,  a  memoir  entitled 
"The  Relations  of  Forestry  to  Agriculture.  The  Western  Catalpa 
Tree."  On  page  98  Warder  says  : 

"On  the  St.  Louis  &  Iron  Mountain  railroad,  near  Charleston,  Mo.,  there  is 
a  portion  of  the  track  laid  eleven  years  ago  on  catalpa  sleepers  which  is  yet 
sound,  while  many  of  the  oak  fence-posts  enclosing  the  road,  though  planted 
since  it  was  built,  have  needed  to  be  replaced.  The  oak  ties  last  scarcely  five 
years  on  the  same  soil  and  exposure.  Mr.  David  Axtell,  the  intelligent  engineer 
in  charge  of  this  part  of  the  road,  reports  that  catalpa  holds  the  spikes  well 
enough,  and  that  when  the  ties  become  mashed  they  are  no  longer  rejected,  but 
simply  turned  over,  so  as  to  present  a  new  bearing.  Some  that  have  been 
thrown  out  by  trackmen  have  been  used  as  fence-posts,  and  bid  fair  to  last 


Mr.  John  P.  Brown,  C.  E.,  of  Connersville,  Ind.,  secretary  of  the 
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International  Society  for  Arboriculture,  says,  in  bulletin  1  of  the  so- 
ciety (1901),  entitled  "The  Catalpa  speciosa,"  page  7  : 

"Several  catalpa  cross-ties  were  placed  in  the  C.  C.  C.  &  St.  L.  railroad, 
Cairo  division,  in  1879,  one  of  which  was  taken  out  last  summer  (1899),  having 
been  in  constant  use  for  twenty  years.  Mr.  J.  W.  Cowper,  engineer  mainte- 
nance of  way,  officially  reports  of  this  tie  as  follows:  'This  catalpa  tie,  taken 
out  of  the  track  three  miles  north  of  Harrisburg,  was  put  in  in  1878,  in  mud  bal- 
last. The  wood  is  perfectly  solid,  showing  very  little  sign  of  decay. 
With  tie-plates  and  good  ballast,  those  ties  would,  I  think,  without  doubt,  last 
fully  thirty  to  thirty-five  years.'  " 

In  order  to  elicit  further  information  relative  to  the  more  recent  use 
of  the  catalpa  for  ties,  letters  of  inquiry  were  sent  to  the  chief  engi- 
neers of  139  lines  of  railways  in  the  United  States,  Canada,  and  Mexico. 
Answers  have  been  received  from  108,  of  whom  ninety-five  report  no 
knowledge  of  or  experience  with  catalpa  ties.  Many  of  these  letters, 
however,  express  interest  in  the  matter  and  manifest  a  desire  for  in- 
formation. 

A  number,  bearing  more  or  less  directly  upon  the  investigation,  are 
quoted  in  whole  or  in  part.  The  italics  are  inserted. 

ILLINOIS  CENTRAL  RAILROAD  COMPANY, 

CHICAGO,  February  6,  1902. 

In  reply  to  your  letter  of  January  29,  will  state  that  while  it  would  give  me 
pleasure  to  give  you  any  information  in  my  power  concerning  the  practical  re- 
sults obtained  in  the  use  of  catalpa  cross-ties  I  am  unable  to  do  so,  as  there  are 
no  records  of  any  having  been  used  by  this  company.  I  will  state,  however, 
that  this  company  is  taking  a  great  deal  of  interest  in  the  cultivation  of  Ca- 
talpa speciosa,  and  arrangements  are  just  being  made  for  putting  in  a 
plantation  of  160  acres,  with  a  view  of  experimenting  with  the  same. 

Yours  very  truly,        W.  L.  HARAHAN,  Chief  Engineer. 

THE  DULUTH  &  IRON  RANGE  RAILROAD  COMPANY, 

DULUTH,  MINN.,  February  3,  1902. 

I  beg  to  acknowledge  receipt  of  your  letter  of  January  30,  requesting  in- 
formation  about  my  experience  with  catalpa  railroad-ties.  I  regret  to  say  that  it 
has  never  been  my  good  fortune  to  come  in  contact  with  catalpa  ties,  as,  with  the 
exception  of  two  years  spent  in  western  Indiana,  I  have  been  pioneering  in  the 
Northwest  since  1871.  I  am  aware  that,  especially  in  the  Southwestern  states 
and  territories,  catalpa  has  been  used  quite  extensively  for  ties,  with  very  satis- 
factory results,  so  much  so  that  some  of  the  roads  have  gone  to  the  expense  of 
starting  nurseries  for  producing  their  own  tie  timber  in  the  future.  I  hope  the 
culture  of  this  tree  may  prove  a  success,  because  lean  see  the  time  approach- 
ing very  fast  when  our  supply  of  native  cedar,  tamarack  and  pine  will  be 
exhausted,  just  the  same  as  happened  with  the  oak,  and  ultimately  the  choice 
will  be  a  wooden  tie  carried  a  long  distance,  possibly  clear  across  the  North 
American  continent,  at  great  expense,  and  the  metallic  tie.  Thanking  you 
for  the  courtesy,  I  am,  very  truly  yours,  R.  ANGST,  Chief  Engineer. 
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ST.  Louis  &  SAN  FRANCISCO  RAILROAD  COMPANY, 

ST.  Louis,  Mo.,  February  14,  1902. 

Answering  yours  of  8th  inst.  in  reference  to  catalpa  as  an  economic  tree,  I  will 
give  you  such  experience  as  I  have  had  myself  and  through  others  on  this  speci- 
men of  the  forest.  I  cannot  believe  that  the  catalpa  ties  would  successfully  resist 
the  crushing  strains  under  ordinary  railway  traffic,  unless  used  with  a  tie-plate; 
the  wood  is  not  heavy,  nor  dense,  nor  sufficiently  strong,  we  think,  to  withstand 
the  constant  pounding  of  our  heavy-loaded  trains  on  the  rail.  This  timber  will 
hold  spikes  as  well  as  oak,  or  any  other  timber  now  in  use  for  ties.  If  used  ivith 
a  tie  plate,  as  stated  above,  I  believe  the  catalpa  tie  of  standard  size  (6x8x8} 
would  last  not  less  than  fifteen  years,  and  perhaps  longer,  The  few  experi- 
ments made  with  this  timber  that  can  be  authenticated  have  not  yet  shown  the 
full  life  of  the  catalpa  tie.  We  have  on  several  occasions  attempted  to  trace  ex- 
periments in  this  direction,  and  have  always  been  led  to  a  standstill,  for  the  reason 
that  we  could  not  find  that  a  systematic  test  had  been  made.  A  number  of  years 
ago  we  had  a  few  of  these  catalpa  ties  brought  up  from  southern  Illinois,  and 
they  were  used  as  an  experiment  in  the  Springfield  yards,  at  Springfield,  Mo., on 
the  old  K.  C.  &  M.  railroad.  They  were  laid  in  a  wet  place,  under  constant 
switching  traffic.  These  few  ties  did  not  decay,  but  were  pounded  to  pieces, 
as  there  were  no  tie-plates  used  in  connection  with  them.  The  road-bed  at 
that  time  was  not  in  first-class  shape,  so  that  the  test  was  made  under  the 
worst  possible  conditions,  and,  of  course  failed.  .  .  . 

Very  truly  yours,        H.  P.  JACQUES, 

Purchasing  and  Timber  Agent. 

COLORADO  &  SOUTHERN  RAILWAY  COMPANY.     ("  Colorado  Road. ") 

DENVER,  COLO.,  January  31,  1902. 

I  beg  to  acknowledge  the  receipt  of  yours  of  the  29th,  relative  to  use  of  catalpa 
for  ties.  I  have  had  no  experience  whatever  with  this  timber,  and  should  be 
pleased  to  see  your  bulletin,  when  issued,  as  it  is  a  subject  in  which  I  am  inter- 
ested. We  may  possibly  set  out  some  catalpa  trees  in  Colorado  and  try  the 
experiment  of  growing  them.  Yours,  H.  W.  COWAN,  Chief  Engineer. 

THE  WABASH  RAILROAD  COMPANY, 

ST.  Louis,  Mo.,  February  19,  1902. 

I  have  your  letter  of  February  17.  We  have  no  catalpa  ties  on  the  road,  so 
far  as  I  am  advised,  but  I  desire  to  say  that  ivhile  they  will  probably  not  hold 
spikes  as  well  as  white  oak  ties,  this  would  not  be  an  especially  objection- 
able feature.  The  matter  of  ties  holding  spikes  is  of  comparatively  small 
moment  in  these  days,  in  view  of  the  fact  that  railroad-tracks  are  kept  in 
better  line  and  surface  than  they  ivere  informer  years,  better  ballast  being 
used  and  tracks  being  maintained  in  altogether  better  condition  in  every 
way.  There  is  little  difficulty  with  spikes  drawing  out  of  the  ties,  no  matter 
what  sort  of  timber  is  used.  With  the  present  heavy  traffic  there  is  scarcely 
any  tie  that  will  prevent  the  rail  from  cutting  in.  This  is  prevented,  how- 
ever, by  the  use  of  tie-plates,  and  the  plates  are  coming  into  use  very  rapidly 
for  the  purpose  of  preventing  the  cutting  away  of  the  tie  by  the  rail.  I  am  in- 
clined to  the  opinion  that  catalpa  ties  will  do  as  ivell  as  anything  we  have, 
and  perhaps  be  more  durable  than  the  timber  in  common  use.  I  shall  be 
pleased  to  give  you  any  further  information  I  possibly  can. 

Yours  truly,         W.  S.  LINCOLN,  Chief  Engineer. 
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CLEVELAND,  CINCINNATI,  CHICAGO  &  ST.  Louis  RAILWAY  COMPANY. 
(Big  Four  Route.) 

CINCINNATI,  OHIO,  January  28,  1902. 

Referring  to  yours  of  January  15,  in  regard  to  catalpa.  We  have  some  ca- 
talpa ties  in  our  track  that  have  been  in  a  large  number  of  years,  some  of 
them  fifteen  and  twenty  years.  They  are  apparently  sound  as  to  condition 
of  timber,  but  are  pretty  badly  cut  by  the  rails.  I  believe,  however,  that  by 
using  tie-plates  under  the  rail  the  catalpa  will  make  an  excellent  tie.  If 
they  will  last  twenty  years  it  will  be  economical  to  furnish  tie-plates  for 
use  with  them.  Yours  truly,  GEO.  W.  KITTREDGE,  Chief  Engineer. 

ST.  Louis  SOUTHWESTERN  RAILWAY  COMPANY. 
ST.  Louis  SOUTHWESTERN  RAILWAY  COMPANY  OF  TEXAS.     (Cotton-belt  Route.) 

TYLER,  TEX.,  January  31,  1902. 

In  replying  to  your  favor  of  the  27th  inst.,  I  beg  to  advise  that  I  have  had 
no  experience  with  the  catalpa  as  a  tie  timber.  We  use  it  on  this  road,  how- 
ever, for  fence-posts  and  find  it  very  satisfactory,  and  consider  the  life  of 
it  at  about  twenty  years.  There  is  no  doubt  but  it  would  make  a  very  last- 
ing track  tie,  but  had  better  probably  be  used  in  connection  with  metal  tie- 
plates.  It  may  be  at  a  disadvantage  at  holding  the  spikes  on  sharp  curves,  but 
would,  in  my  opinion,  make  an  excellent  tie  on  straight  track.  .  .  . 

Yours  very  truly,  M.  L.  LYNCH,  Chief  Engineer. 

EVANSVILLE  &  TERRE  HAUTE  RAILWAY  COMPANY, 

EVANSVILLE,  IND.,  January  15,  1902. 

Replying  to  your  favor  of  the  21st  inst.,  in  regard  to  catalpa  timber,  we  are 
not  using  this  class  of  timber  for  ties ;  we  are  using  it,  however,  for  fence-posts, 
and  can  say  that  we  have  used  the  same  for  the  last  fifteen  years.  We  find 
it  very  desirable  timber  for  this  purpose,  but  it  is  scarce  in  our  part  of  the 
country  and  at  the  present  time  very  hard  to  obtain.  E.  H.  PFAFFLIN, 

Acting  Superintendent  and  Chief  Engineer, 

HOUSTON  &  TEXAS  CENTRAL  RAILROAD  COMPANY, 

HOUSTON,  TEX.,  February  5,  1902. 

In  reply  to  your  favor  of  January  29,  ult.:  We  have  had  no  experience  with  ca- 
talpa for  tie  or  post  timber,  but  would  think  that  it  would  do  well.  The  soft 
woods,  such  as  cypress,  cedar,  and  pine,  give  splendid  results  when  "tie-plated" 
so  as  to  prevent  the  crushing  of  the  fiber  by  the  rail.  Cypress  is  largely  used  by 
our  company  for  ties,  and  seems  to  be  particularly  adapted  to  our  moist  climate 
in  resisting  decay.  Yours,  J.  M.  LEE,  Chief  Engineer. 

THE  TEXAS  &  PACIFIC  RAILWAY  COMPANY, 

DALLAS,  TEX.,  February  14,  1902. 

I  have  yours  of  the  12th  inst.  We  have  never  used  any  catalpa  ties.  /  know 
something  of  the  value  of  catalpa  as  posts.  I  know  where  posts  of  this 
wood  have  been  in  use  as  much  as  thirty  years,  down  in  Louisiana,  which 
is  as  hard  a  climate  on  timber  as  any  in  the  United  States. 

From  my  knowledge,  1  would  say  that  it  holds  the  spike  very  well,  and, 
while  it  is  soft,  yet  the  almost  universal  use  of  tie-plates  now  overcomes  the 
objection  of  the  softness  of  the  wood.  For  this  reason,  lean  see  no  reason 
ivhy  its  use  should  not  be  entirely  satisfactory. 

Yours  truly,        B.  S.  WATHEN,  Chief  Engineer. 
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SOUTHERN  MISSOURI  &  ARKANSAS  RAILROAD  COMPANY, 

CAPE  GIRARDEAU,  Mo.,  February  3,  1902. 

Yours  of  the  27th :  I  am  sorry  to  say  that  I  have  had  no  practical  experience 
with  catalpa  ties.  I  have  no  doubt,  however,  from  my  general  information 
obtained  from  parties  who  have  used  it,  that  it  would  be  a  most  excellent 
tie  timber.  I  have  no  doubt  that  the  day  will  come  when  we  will  have  to 
cultivate  timber  for  our  ties,  or  else  pay  four  times  as  much  as  ive  do  now, 
putting  in  steel  ties.  Yours  very  truly,  S.'V.  COOMBS,  Chief  Engineer. 

CHICAGO  &  EASTERN  ILLINOIS  RAILROAD  COMPANY, 

CHICAGO,  January  24,  1902. 

Yours  of  January  21  in  regard  to  the  use  of  catalpa  ties:  I  have  had  abso- 
lutely no  experience,  and  know  practically  nothing  about  this  wood.  This  com- 
pany does  use  large  numbers  of  white  cedar  ties,  which,  in  my  judgment,  are 
softer  and  less  able  to  hold  spikes  than  the  catalpa.  Of  course,  if  used  on  curves 
at  all,  tie-plates  must  be  used  with  them.  Yours  truly, 

M.  S.  DAWLEY,  Chief  Engineer. 

THE  FORT  WORTH  &  DENVER  CITY  RAILWAY  COMPANY, 

FORT  WORTH,  TEX.,  March  12,  1902. 

Your  favor  of  the  15th  duly  received  and  noted,  and  in  reply  will  say  that  I 
am  unable  to  find  that  any  catalpa  ties  have  ever  been  used  on  any  of  our  track; 
but  from  what  I  have  learned  of  the  qualities  of  Catalpa  speciosa,  it  seems 
to  me  to  be  excellently  adapted  to  use  for  ties,  etc. 

Yours  very  truly,  E.  F.  VINCENT,  Resident  Engineer. 

ERIE  RAILROAD  COMPANY  —  OFFICE  OF  THE  PRESIDENT, 

NEW  YORK,  March  17,  1902. 

I  find  a  number  of  hardy  catalpa  ties  were  placed  in  this  track  about 
twenty-Jive  years  ago,  and  some  of  them  remained  in  service  twenty  years. 
Further  than  that  I  am  unable  to  obtain  any  definite  information.  It  would 
appear,  however,  that  this  timber  resists  decay  longer  than  any  of  the  sev- 
eral kinds  of  wood  which  we  are  using  for  ties  at  the  present  time.  Con- 
cerning its  ability  to  wear  under  heavy  loads,  I  am  unable  to  say,  as  the  service 
in  that  direction  was  much  less  severe  twenty  years  ago  than  it  is  to-day. 

Yours  truly,  D.  HILLARD,  Assistant  to  President. 

Rio  GRANDE  WESTERN  RAILROAD  COMPANY, 

SALT  LAKE  CITY,  UTAH,  February  18,  1902. 

Yours  of  February  12 :  We  have  not  yet  had  sufficient  experience  with  the 
catalpa  tree  to  furnish  you  with  any  reliable  data,  as  we  only  had  them  planted 
last  spring.  We  have  a  nursery  of  some  60,000  trees,  which  have  grown  very 
rapidly,  and  these  will  have  to  be  set  out  this  spring  along  the  line  of  the  road. 
The  young  trees  are  planted  in  rows,  and  in  good  black  loam,  were  carefully 
taken  care  of,  and  raised  under  irrigation.  They  were  planted,  if  I  remember 
correctly,  in  the  month  of  April,  and  made  a  strong,  healthy  growth  of  from  six 
to  eight  feet  during  the  year.  After  the  transplanting  takes  place  in  the  spring, 
we  will  be  able  to  tell  you  more  about  it. 

Yours  truly,  A.  E.  WELBY,  General  Superintendent. 

(For  photograph  of  catalpa  nursery  above  referred  to,  see  plate  9.) 
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SOUTHERN  INDIANA  RAILWAY  COMPANY, 

BEDFORD,  IND.,  January  31,  1902. 

Referring  to  your  letter  of  the  21st  instant  in  regard  to  the  use  of  catalpa  cross- 
ties,  in  reply  will  say  that  we  have  never  used  any  ties  made  of  this  timber  on  this 
line,  and  I  know  nothing  about  them  from  actual  experience.  I  would,  however, 
make  the  suggestion  that  they  could  be  used  in  connection  with  some  form  of 
tie-plate,  the  same  as  cedar  and  hemlock  ties. 

Yours  truly,  F.  W.  RANNO,  Engineer  Maintenance  of  Way. 

CHICAGO  &  NORTHWESTERN  RAILWAY  COMPANY, 

CHICAGO,  January  31,  1902. 

Answering  your  inquiry  of  January  22,  will  advise  that  this  company  has 
never  made  use  of  any  catalpa  ties,  and  therefore  I  have  no  information  to  give 
as  to  its  value  for  that  particular  purpose.  I  hope  that  you  may  be  able  to 
develop  something  in  that  line,  as  the  necessity  for  a  good  material  in  ties 
is  becoming  very  urgent.  Yours,  EDWD.  C.  CARTER,  Chief  Engineer. 

MICHIGAN  CENTRAL  RAILROAD  COMPANY, 

DETROIT,  MICH.,  February  21,  1902. 

Referring  to  your  letter  of  February  1,  ult.,  I  am  very  much  interested  in  the 
culture  of  the  Catalpa  speciosa,  and  have  some  25,000  or  30,000  plants  at  various 
points  which  I  trust  will  find  soil  and  climatic  conditions  such  that  they  will  de- 
velop with  a  fair  degree  of  rapidity.  The  only  catalpa  tie  in  our  system  that 
I  know  anything  about  ivas  a  tie  put  in  about  1885.  It  was  not  a  particu- 
larly good  sample  when  it  was  put  in,  but,  so  far  as  lam  able  to  discern,  it 
is  about  as  good  as  it  ever  was.  Doubtless  the  wood  is  too  soft  to  be  used  with- 
out tie-plates,  when  the  ties  are  laid  consecutively,  but  as  we  have  oak  ties  on 
either  side  of  this  catalpa,  and  as  an  eighty  pound  rail,  five  inches  at  the  base, 
has  been  used  on  this  tie  for  pretty  near  its  entire  term  of  service,  /  do  not  find 
that  it  has  cut  much  or  that  its  holding  poiver  of  spike  has  diminished  any, 
and  I  have  the  utmost  faith  that,  if  the  catalpa  can  be  grown  in  a  variety  of 
climatic  and  soil  conditions,  the  culture  of  it  will  be  a  feature  of  very  great 
importance  to  railroads.  My  plantations  are  altogether  too  young  to  form  any 
forecast.  From  previous  culture  we  have  given  that  particular  type  of  tree,  for 
shade  purposes,  it  seems  to  bear  out  the  claim  that  the  forestry  commissions 
have  made,  that  it  will  increase  its  diameter  pretty  nearly  an  inch  a  year  up  to 
some  growth,  the  magnitude  of  which  I  am  uncertain.  I  have  endeavored  on 
our  system  to  establish  plantations  where  the  climatic  conditions  will  be  some- 
what dissimilar,  and  where  the  soil  conditions  will  be  entirely  so. 

Yours  truly,  A.  TORREY,  Chief  Engineer. 

From  the  letters  quoted,  it  is  evident  that  there  is  no  objection  to 
the  use  of  a  soft  wood  as  tie  timber,  provided  it  will  not  readily  de- 
cay, and  provided  tie-plates  are  used  to  prevent  the  rail  from  cutting 
into  the  face  of  the  tie.  It  is  furthermore  evident  from  the  letters 
received  from  the  chief  engineers  of  the  St.  Louis  &  San  Francisco, 
the  "Big  Four,"  the  "Cotton  Belt,"  the  Evansville  &  Terre  Haute, 
the  Texas  &  Pacific  and  the  Michigan  Central  railway  companies  that 
catalpa  wood,  in  their  experience,  has  actually  lasted,  either  as  tie  or 
post  timber,  for  from  fifteen  to  twenty  years,  or  more,  without  chem- 
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ical  treatment,  and  that  there  seems  to  be  a  distinct  economy  in 
using  it  for  tie  timber  in  connection  with  tie-plates.  The  committee 
on  ties  say  in  their  report  (page  12 )  : 

"Tie-plates  have  now  become  a  well-established  article  of  manufacture. 
Those  principally  in  use  consist  of  flat-rolled  steel,  with  ribs  and  surfaces  of 
various  forms.  Their  utility  for  saving  soft  ties  is  so  well  established  that  it 
seems  superfluous  to  report  in  favor  of  their  use." 

The  suggestion  has  been  made  that  railways  might  utilize  the  va- 
cant space  along  their  rights  of  way  by  planting  catalpa  trees,  to  be 
subsequently  used  for  posts  and  ties  in  the  adjacent  track.  While 
this  may  be  possible,  to  a  limited  extent,  where  the  right  of  way  is  on 
a  level,  uniform  grade,  free  from  rocks  and  ditches,  and  where  culti- 
vation for  the  first  three  years  may  therefore  be  possible,  it  seems 
unlikely  that  one  or  two  rows  of  trees,  thus  grown,  would  be  able  to 
create  sufficient  shade  to  keep  out  weeds  and  undergrowth,  which 
latter  would  naturally  act  as  a  check  to  the  development  of  the  trees 
themselves.  In  other  words,  a  "forest  floor"  could  not  be  formed, 
and  it  is  doubtful  whether  such  a  system  of  planting  would  yield 
satisfactory  results  from  a  practical  standpoint.  The  Pennsylvania 
railroad  (I.  &  V.  div.)>  tried  the  experiment  of  growing  catalpa  trees 
along  the  right  of  way  for  shade  rather  than  for  timber  purposes. 
The  result  is  indicated  in  the  two  following  letters,  from  prominent 
officials  of  the  line. 

PENNSYLVANIA  LINES  WEST  OF  PITTSBURQ  —  I.  &  V.  DIVISION, 
OFFICE  OF  SUPERINTENDENT,  INDIANAPOLIS,  IND.,  February  8,  1902. 
In  reply  to  your  favor  of  February  4,  relative  to  catalpa  trees  along  the  right 
of  way  of  the  P.  C.  C.  &  St.  L.  Railway  Company  (Pennsylvania  line),  in  the 
year  1883  we  planted  about  86,000  trees  on  the  Indianapolis  division,  between 
Indianapolis  and  Richmond,  and  on  the  Richmond  division,  between  Richmond 
and  Logansport;  they  are,  therefore,  about  eighteen  years  old,  and  some  of  the 
trees  have  attained  a  diameter  of  about  twelve  inches  or  more,  depending  on  the 
soil  in  which  they  were  planted.  When  set  out,  they  were  small  shoots  about 
two  feet  high.  The  original  object  in  setting  out  these  trees  was  more  especially 
for  ornamental  and  shade  purposes.  In  order  to  prevent  them  from  interfering 
with  telegraph  lines,  the  trees  have  been  topped  or  cut  close  to  the  trunk  several 
times;  this  has  more  or  less  retarded  their  growth.  It  is  the  intention  to  utilize 
the  trunks  which  are  large  enough  for  fence-posts  and  ties  some  time  in  the  near 
future.  A  number  of  trees  have  been  damaged,  due  to  fires  which  were  started 
on  right  of  way  by  passing  engines.  The  general  growth  of  trees,  however,  has 
not  been  up  to  the  expectation  of  the  parties  who  advocated  the  planting  of  this 
particular  species  of  tree.  In  setting  out  these  trees  no  special  pains  were  taken 
— the  section  men  digging  a  hole  of  sufficient  breadth  and  depth  to  properly 
accommodate  the  roots,  and  the  same  soil  was  again  thrown  back  around1  the 
roots.  No  fertilizer  of  any  kind  was  used.  I  trust  this  information  will  be  of 
service  to  you.  Yours  truly,  M.  W.  MANSFIELD,  Superintendent. 
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PENNSYLVANIA  LINES  WEST  OF  PITTSBURG  —  INDIANAPOLIS  DIVISION, 

COLUMBUS,  OHIO,  February  19,  1902. 

Your  letter  of  February  5  to  Mr.  Ohliger,  superintendent,  Richmond,  Ind., 
regarding  the  catalpa  trees  between  Indianapolis  and  Richmond,  Ind.,  has  been 
referred  to  me  as  engineer  of  the  division,  and  I  beg  to  report  as  follows  :  About 
eighteen  years  ago  several  thousand  catalpa  trees  were  set  out  on  the  right  of 
way  on  both  sides  of  the  track  between  Indianapolis  and  Columbus.  It  was  in- 
tended to  beautify  the  company's  property,  and,  after  the  trees  had  grown  large 
enough,  to  utilize  them  for  cross-ties  and  fence-posts.  After  some  eight  or  ten 
years  it  was  found  that  the  rapid  growth  of  the  trees  caused  the  limbs  to  inter- 
fere with  the  telegraph  lines,  and  a  yearly  trimming  was  necessary,  and  as  it  is 
considered  that  this  expense  is  not  justified  by  the  benefit  derived  from  the  trees, 
those  under  the  telegraph  lines  are  being  gradually  removed.  Where  the  trees 
are  no  detriment  from  either  of  the  above  causes  they  have  been  allowed  to  re- 
main as  a  matter  of  appearance.  It  is  not  found  that  the  size  or  shape  of  trees 
of  this  kind  make  them  available  for  ties.  Possibly  five  per  cent,  of  the  trees 
thus  far  cut  are  of  the  proper  dimensions  for  ties,  and  about  forty  per  cent,  for 
one  fence-post  from  each  tree.  The  remaining  fifty-five  per  cent,  of  the  trees  are 
worthless  after  cutting.  The  ties  and  fence-posts  secured  from  the  trees  have 
not  been  in  use  long  enough  to  enable  us  to  state  from  our  experience  as  to  the 
wearing  qualities  of  the  timber.  On  a  whole,  the  experiment  was  not  considered 
a  success.  Yours,  D.  B.  JOHNSON,  Engineer  Maintenance  of  Way. 

CATALPA   FOR   POST   AND   POLE    TIMBER. 

The  same  qualities  which  render  the  catalpa  valuable  for  railroad- 
ties  apply  to  its  use  for  posts  and  for  telephone  and  telegraph  poles. 
There  is  no  reason  why  every  farmer  should  not  be  able  -to  devote 
sufficient  land  for  the  growing  of  catalpa  to  insure  a  constant  supply 
of  post  timber  for  home  purposes.  It  has  been  demonstrated  that  in 
reasonably  good  soil,  with  a  fair  water-supply,  and  not  planted  closer 
than  5x8  feet,  a  catalpa  forest  will  produce  posts  in  from  eight  to 
twelve  years.  It  has  been  further  demonstrated  that  trees  a  few 
years  old,  when  cut  back  to  the  ground,  will  produce  timber  of  post 
size  within  about  four  years.  The  further  advantage  of  catalpa  wood 
for  post  timber,  in  addition  to  its  specific  resistance  to  decay,  lies  in 
the  fact  that  the  wood  does  not  check  or  split,  allowing  staples  used 
in  wire  fencing  to  fall  out  and  the  wires  to  drop  to  the  ground.  The 
lightness  of  catalpa  timber,  as  compared  with  that  of  the  Osage 
orange  and  other  species  frequently  used  in  the  West  for  posts, 
makes  it  easier  to  handle  and  increases  the  number  of  posts  which  a 
team  can  haul  in  each  load.  Where  large  stock  ranges  are  to  be 
fenced  this  will  be  an  important  item  for  consideration. 

As  to  the  durability  of  catalpa  posts,  sufficient  information  has  al- 
ready been  given  in  the  discussion  of  railroad-ties.  A  further  illus- 
tration is  afforded  by  plates  37  and  38,  from  photographs  furnished 
by  the  United  States  bureau  of  forestry. 

For  telegraph  and  telephone  p©les  the  advantage  of  wood  so  resist- 
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ant  to  decay  as  catalpa  is  sufficiently  obvious.  In  its  native  forests, 
the  catalpa  has  been  known  to  obtain  a  height  of  100  feet ;  a  height 
amply  sufficient  for  pole  timber  of  all  classes.  It  must  be  remem- 
bered, however,  that  these  trees  grew  in  alluvial  bottoms,  where  the  soil 
was  exceedingly  rich  and  the  water-supply  abundant.  Such  results 
can  scarcely  be  expected  from  Kansas  catalpa  plantations  on  upland 
soil.  It  is  quite  possible,  however,  that  on  river-bottom  land  trees 
tall  enough  for  telephone  poles  may  be  grown  in  about  twenty-five 
years.  It  is  hardly  to  be  expected  that  individual  farmers  will  enter 
upon  the  growing  of  large  forestry  plantations,  covering  a  period  of 
a  quarter  of  a  century,  on  land  valuable  for  annual  crops.  Bat  there 
is  no  doubt  that,  if  a  catalpa  plantation  be  set  out  with  the  inten- 
tion of  growing  timber  for  post  purposes,  it  will  prove  a  safer  and 
possibly  a  more  profitable  investment  in  the  long  run  than  a  fruit 
orchard.  When  the  fungus  and  insect  pests,  the  freezes  and  droughts 
which  affect  the  productivity  of  an  orchard  are  taken  into  considera- 
tion, together  with  the  necessity  for  a  longer  cultivation  of  the  trees, 
a  catalpa  forest  presents  itself  as  a  far  simpler  business  venture. 
There  is  but  one  insect  known  to  attack  the  catalpa  (the  Sphinx 
catalpa) ;  no  report  of  its  ravages  having  affected  the  Kansas  planta- 
tions has  thus  far  been  received,  however.  The  immunity  of  catalpa 
wood  to  decay  means  the  existence  of  certain  chemical  compounds  in 
the  tissues  which  render  them  antiseptic  to  saprophytic  fungi.  The 
presence  of  this  compound  or  compounds  likewise  renders  the  living 
tree  remarkably  free  from  plant  diseases  caused  by  parasitic  organ- 
isms. An  investigation  of  the  nature  and  composition  of  this  sub- 
stance is  now  under  way  at  this  station. 

LUMBER   VALUE   OF   CATALPA   WOOD. 

At  the  present  time  there  is  no  catalpa  timber  being  offered  in  the 
market  for  lumber  purposes.  That  the  wood  would  be  exceedingly 
valuable  for  lumber  is  demonstrated  by  the  occasional  specimens 
that  have  been  sawed,  finished,  and  made  into  furniture.  The  open 
grain  of  the  wood  enables  it  to  take  a  "filler"  easily,  while  in  color  and 
marking  there  is  scarcely  a  more  beautiful  native  lumber  product.  It 
is  to  be  hoped  that  the  future  will  see  a  sufficient  extension  of  catalpa- 
forest  planting  to  bring  the  lumber  into  market  as  a  staple  article. 
Lumber  companies  would  probably  find  a  catalpa  plantation  for 
lumber  purposes  a  very  profitable  investment.  With  corporations, 
whose  life  is  perpetual,  provided  the  investment  is  secure  and  the 
profits  certain,  the  length  of  time  required  for  a  realization  on  the  in- 
vestment is  not  a  matter  of  such  vital  importance  as  to  an  individual 
planter,  who  desires  returns  within  his  own  lifetime. 
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COMMERCIAL   CATALPA    PLANTATIONS. 

The  forests  at  Belmont  and  Bertrand,  Mo.:  One  of  the  earliest 
railroads  in  the  West  to  commence  the  growing  of  trees  for  post  and 
tie  purposes  was  the  St.  Louis,  Iron  Mountain  &  Southern  Railroad 
Company,  which  started  two  plantations  of  catalpa  trees  in  the  late 
'70's,  in  southeastern  Missouri.  Concerning  these  Mr.  Kerrigan,  su- 
perintendent, reported  as  follows,  in  a  letter  printed  on  page  15  of  a 
document  entitled  "Preliminary  Report  on  the-  Forestry  of  the  Mis- 
sissippi Valley,  and  Tree  Planting  on  the  Plains,"  by  F.  P.  Baker, 
published  by  the  United  States  Department  of  Agriculture  in  1883 : 

"We  have  no  trees  planted  on  our  road  except  50,000  catalpa  trees  on  right  of 
way  near  Charleston,  Mo.  We  have  a  plantation  or  farm  of  catalpa  trees  (100,- 
000  trees)  on  the  Belmont  branch,  eighteen  miles  from  Belmont,  Mo.  The  above 
were  all  raised  from  seed.  We  also  have  a  catalpa  farm  of  150,000  trees  at  Ber- 
trand, Mo. ,  about  twenty  miles  from  Bird's  Point,  on  the  Cairo  branch  of  this  road. 
These  were  planted  in  June,  1880,  from  slips.  Have  been  cultivated  twice,  and 
are  now  in  fine,  thrifty  condition ;  will  average  about  eight  feet  high,  and  will  not 
require  any  cultivation  after  next  year." 

Neglect  of  these  plantations  on  the  part  of  the  railroad  company, 
necessitated  by  temporary  financial  stringency,  resulted  in  their  utter 
failure.  The  following  interesting  letter  from  Mr.  Hansen,  the  assist- 
ant engineer  of  the  road,  is  in  sad  contrast  to  Mr.  Kerrigan's  report 
in  1883. 

MISSOURI  PACIFIC  RAILWAY. 
ST.  Louis,  IRON  MOUNTAIN  &  SOUTHERN  RAILWAY  COMPANY. 

ST.  Louis,  Mo.,  February  15,  1902. 

Replying  to  your  favor  of  January  22,  written  to  Mr.  H.  Rohwer,  chief  engineer 
of  the  Missouri  Pacific  Railway  Company,  and  by  him  referred  to  me,  I  have  the 
following  report  to  make :  In  southeastern  Missouri,  many  years  ago,  the  St. 
Louis,  Iron  Mountain  &  Southern  Railway  Company  planted  two  farms  of  catal- 
pas,  but  change  of  management  caused  same  to  be  neglected.  Dull  times  struck 
the  railroad  company  and  the  two  plantations  were  neglected;  no  allowance  be- 
ing made  for  their  care.  Grass  growing  up  among  the  trees,  a  fire  catching  the 
grass  killed  and  scorched  a  great  many  of  them.  Finally  the  plantations  were 
leased  to  parties  for  farming  purposes,  and  the  young  trees  were  cut  off.  Some 
of  the  trees  got  large  enough  to  make  fence- posts.  They  will  grow  in  almost  any 
kind  of  soil ;  black  sandy  loam,  black  sticky  gumbo,  or  sandy  land.  The  best, 
tallest  and  largest  in  this  vicinity  grow  in  the  timber  land  in  our  swamp  bottoms. 
There  are  fence-posts  on  the  division  of  the  Belmont  branch  now  in  use, 
sound  and  good,  which  have  been  there  over  twenty  years.  I  am  sorry  that  the 
catalpa  growth  was  neglected  here  as  it  has  been.  This  is  all  the  information  I 
am  able  to  give  you  on  the  subject.  Yours  truly, 

M.  A.  HANSEN,  Assistant  Engineer. 
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THE    FARLINGTON   FOREST. 

During  the  fall  of  1877  the  Missouri  River,  Fort  Scott  &  Gulf 
railroad  commenced  plantations  of  different  kinds  of  trees  at  Far- 
lington,  near  Fort  Scott,  Kan.  Mr.  J.  M.  Buckley,  roadmaster,  in  his 
report  dated  October  15,  1878,  says : 

"The  catalpa  have  made  the  greatest  improvement,  especially  the  yearlings, 
and  in  my  judgment  it  is  economy  in  time  and  expense  to  plant  none  older  than 
one  year.  .  .  .  The  catalpa  has  certainly  proved  to  be  the  strongest  grower 
and  most  tenacious,  and  at  present  rate  will  come  to  maturity  years  before  other 
varieties  are  of  sufficient  size  to  be  of  utility." 

The  firm  of  Douglas  &  Son,  of  Waukegan,  111.,  had  the  contract 
for  setting  out  this  plantation.  Of  the  Farlington  forest,  Mr.  Doug- 
las writes,  in  a  letter  dated  October  24, 1882,  and  quoted  on  page  14  of 
the  "Preliminary  Report  on  Forestry,"  etc.,  just  cited,  as  follows: 

"Three  hundred  and  twenty  acres  were  planted,  and  we  are  now  planting  180 
acres  more.  That  will  be  finished  before  winter  sets  in,  or  before  April  1,  1883. 
The  plantation  consists  of  catalpa  (speciosa),  with  the  exception  of  a  few  acres. 
They  are  all  planted  four  by  four  feet  apart,  containing  2720  trees  to  the  acre. 
The  land  is  prepared  the  same  as  for  corn,  and  the  trees  are  planted  with  spades. 
The  catalpa  trees  planted  in  1878,  after  four  summers'  growth,  are  ten  to  fifteen 
feet  high  and  two  and  one-half  to  three  and  one-half  inches  in  diameter ;  three 
years,  five  to  nine  feet;  two  years  planted,  two  and  one-half  to  six  feet  (a 
drought  last  year) ;  one  year  planted,  three  to  four  feet.  On  rich  land  these  trees 
shade  the  ground  after  two  years'  cultivation.  On  poorer  land  they  require  three 
years'  cultivation." 

Concerning  the  present  condition  of  the  Farlington  forest,  Mr.  H. 
P.  Jacques,  purchasing  and  timber  agent  for  the  'Frisco  system,  now 
owners  of  the  plantation,  writing  from  St.  Louis,  Mo.,  under  date  of 
February  14,  1902,  says : 

"Our  plantation  at  Farlington  for  catalpa  trees  was  planted  between  the 
years  1879  and  1882,  and  contains  640  acres,  of  which,  approximately,  550  were 
planted  almost  entirely  with  Catalpa  speciosa  (the  Western  or  hardy  catalpa). 
The  other  trees  on  the  property  were  in  small  numbers,  and  not  practically  suc- 
cessful, namely,  black  walnut,  black  cherry,  white  ash,  and  bois-d'arc.  They 
were  planted  4x5  feet  apart,  and  allowed  to  grow  until  about  ten  years  old,  when 
about  one-fourth  of  the  standing  trees  were  cut  and  allowed  to  remain  on  the 
ground,  being  of  no  value.  Since  then,  we  have  systematically  thinned  the  stand- 
ing trees,  and  intend  to  continue  this  work  as  we  are  doing  it  now  until  the 
trees  eventually  stand  about  eight  feet  apart,  and  until  such  time  as  we  shall 
begin  to  cut  for  telegraph  and  telephone  poles,  of  which  there  will  be  a  large 
number.  After  the  cutting  of  this  class  of  products,  the  trees,  we  think,  will 
be  left  to  stand  about  eight  to  sixteen  feet  apart,  to  be  used  as  railroad-ties 
when  ties  become  sufficiently  valuable,  as  they  are  sure  to  be.  We  are  now 
thinning  this  plantation,  and  expect  to  pile  up  about  60,000  standard  railroad 
posts,  and  about  100,000  country  fence-posts." 
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This  plantation  was  visited  by  a  representative  of  the  Kansas  Ex- 
periment Station  in  August  of  last  year,  just  after  the  close  of  the  pro- 
longed drought  of  that  summer.  In  addition  to  the  facts  furnished  in 
the  above  letter,  Mr.  Andrew  Throndson,  the  superintendent  of  the 
plantation  at  Farlington,  supplied  some  interesting  data.  The  trees 
when  first  planted  were  one  year  old  from  the  nursery.  The  first 
pruning  was  done  in  1890,  or  eight  years  after  the  planting  was  finished. 
According  to  the  superintendent,  it  would  seem  that  a  regular  system 
of  thinning  was  not  adopted  at  the  outset,  and  that  trees  were  taken 
out  for  post  timber  rather  indefinitely,  and  wherever  it  seemed  to  the 
advantage  of  the  plantation  to  do  so.  The  soil  is  very  uneven  in 
quality,  and  the  yield,  therefore,  very  unequal.  The  northwestern 
portion  holds  the  best  trees  at  the  present  time.  In  some  parts  of  the 
plantation  fully  one-third  of  the  trees  have  been  removed,  leaving 
about  1800  to  the  acre.  About  one-fourth  of  the  trees  were  supposed 
to  have  been  taken  out  eleven  years  ago,  leaving  about  2000  to  the 
acre  at  that  time.  According  to  the  superintendent,  from  500  to  600 
posts  per  acre  have  been  obtained  in  the  process  of  thinning,  and 
from  some  acres  1200  to  1500  posts,  on  account  of  trees  in  some  cases 
making  from  two  to  four  posts. 

The  posts  when  cut  average  not  smaller  than  four  inches  in  di- 
ameter at  the  tip.  Some  pole  timber,  tip  diameter  six  inches,  and 
twenty-six  feet  long,  has  been  obtained,  but  how  much  the  superin- 
tendent could  not  say.  The  cost  of  growing  he  estimated  at  about 
thirty-three  dollars  per  acre,  including  trees,  labor,  and  cultivation  for 
three  years.  During  the  year  1900-'01, 120,000  posts  have  been  taken 
out  of  the  entire  plantation. 

As  a  general  criticism  it  must  be  said  that  in  the  Farlington  plan- 
tation the  trees  were  set  closer  together  than  experience  would  possi- 
bly justify  to-day.  The  thinning  was  not  systematically  followed  out, 
so  as  to  leave  the  trees  at  fifteen  years  of  age  standing  8x8  or,  perhaps 
better,  8x  16  feet.  The  result  is  that  the  catalpa  plantation  as  a  whole, 
in  the  body  of  the  forest,  presents  the  appearance  of  a  forest  of  sap- 
lings. A  large  number  of.  the  trees  do  not  exceed  four  to  six  inches 
in  diameter.  Systematic  pruning  has  not  been  followed  out,  but  the 
trees  as  a  whole  have  been  allowed  to  retain  their  limbs.  Since  the 
catalpa  in  forest  does  not  readily  drop  dead  limbs,  as  do  other  trees,  a 
tree  unpruned  tends  to  form  a  straggling,  irregular  growth.  This  is 
shown  to  a  regrettable  degree  at  Farlington.  Many  of  the  trees  in 
the  forest  there  retain  all  of  the  dead  limbs  on  their  trunks  down  to 
within  one  or  two  feet  of  the  ground. 

By  rigid  and  systematic  pruning  this  plantation  may  possibly  be 
brought  up  to  a  fair  degree  of  effectiveness,  but  the  crookedness 
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in  growth  of  so  very  many  of  the  trees,  caused  by  lack  of  pruning  in 
earlier  years,  will  prevent  the  forest  from  ever  yielding  in  marketable 
timber  what  should  have  been  its  normal  output  from  the  present 
time  forth. 

At  the  present  date,  twenty  years  since  the  conclusion  of  the  last 
planting  at  Farlington,  a  good  yield  of  tie  timber  should  be  expected. 
As  a  matter  of  fact,  however,  taking  the  plantation  as  a  whole,  no 
timber  of  diameter  sufficient  for  anything  but  posts  can  be  hoped  for 
until  several  years  after  the  thinning  to  8x16  feet,  planned  by  the 
railroad  company.  The  plantation,  thickly  planted  as  it  is,  and  draw- 
ing an  immense  amount  of  water  from  the  soil,  withstood  the  effects 
of  the  last  season's  drought  most  remarkably,  the  leaves  showing 
scarcely  any  sign  of  wilting  after  a  period  of  fourteen  weeks  in  which 
but  6.65  inches  of  rain  fell. 

THE   TINCHER   FOREST. 

This  plantation,  owned  by  Mr.  Geo.  W.  Tincher,  of  Topeka,  Kan., 
is  located  two  and  one-half  miles  west  of  Wilsey,  Morris  county,  Kan- 
sas, on  high  prairie  upland.  Nine  acres  were  planted  in  the  year 
1899,  with  the  rows  running  north  and  south,  and  the  trees  planted 
5x7J  feet.  In  1900  a  twenty-acre  tract  was  planted,  5x14  feet,  the 
rows  running  east  and  west.  Thirty-one  acres  were  planted  in  1885, 
having  the  trees  4x4  feet.  Mr.  Tincher  is  taking  out  half  of  the  1885 
planting,  by  removing  every  other  row.  The  cost  of  this  thinning  to 
him  is  fifty  cents  per  100  posts,  the  remaining  trees  to  be  trimmed  up  to 
six  or  eight  feet  above  the  ground.  In  some  places  this  section  of 
his  plantation  will  produce  2000  posts  per  acre,  while  a  small  portion 
will  furnish  none  at  all.  Mr., Tincher  considers  the  planting  of  trees 
4x4  feet  a  serious  mistake,  and  says:  "My  own  place,  with  the  first 
planting  of  1885  will  not  produce  a  single  tie.  The  same  can  almost 
be  said  for  the  Farlington  forest,  with  their  first  planting,  of  1878." 

While  the  trees  of  the  Tincher  plantation  have  made  a  slower 
growth  than  they  would  have  done  on  bottom  land,  the  owner  con- 
siders that  this  is  compensated  for  by  the  consequent  greater  hardness 
of  the  wood  and  its  longer  life  in  service.  The  young  trees  on  this 
plantation  are  in  vigorous  and  healthy  condition,  and  give  good 
promise  of  success.  In  the  older  portion  of  the  plantation,  the  4x4 
planting  has  certainly  resulted  in  the  formation  of  a  fine  forest  floor, 
but  the  trees  there  are  otherwise  suffering  under  the  same  disadvan- 
tages as  the  Farlington  forest.  The  trees  in  this  plantation  have 
averaged  from  one-third  to  one-half  inch  annual  increase  in  diameter. 
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THS    UNIVERSITY   OF   ILLINOIS   FOREST. 

The  following  description  of  this  catalpa  plantation  is  an  extract 
from  a  letter  received  from  Dr.  T.  J.  Burrill  dated  February  24,  1902 : 

"Replying  to  yours  of  the  23d  instant,  I  will  say  that  we  have  a  plantation  of 
catalpa  trees  on  the  grounds  of  the  University  of  Illinois,  in  connection  with  ex- 
perimental planting  of  many  other  varieties.  In  1871  se«ds  were  planted  of 
Catalpa  bignonioides,  or  the  tree  native  to  the  southern  and  eastern  portion  of 
the  United  States,  but  at  this  time  the  difference  between  this  species  and  that 
now  called  C.  speciosa  was  not  recognized.  Ten  years  afterwards  seeds  of  the 
latter  were  obtained  and  planted  in  nursery  rows.  When  two  years  old  the  seed- 
lings were  removed  to  the  experimental  plantation  and  planted  4x8  feet  apart. 
They  have  since  been  thinned  out  from  time  to  time,  so  that  the  trees  now  stand 
about  8x16  feet  distant.  The  first-mentioned  variety  was  injured,  however,  five 
or  six  years  after  the  date  of  planting,  by  frost,  so  that  in  nearly  every  case  the 
heart  of  the  trees  now  standing  is  decayed.  Nothing  of  the  kind  has  happened 
to  C.  speciosa.  As  is  the  case  with  many  other  trees  when  planted  by  them- 
selves, these  have  not  developed  in  the  latter  years  very  rapidly.  The  average 
diameter  of  trunks  one  foot  above  the  ground  is,  in  the  midst  of  the  plantation, 
about  five  or  six  inches,  while  those  at  the  end  of  the  rows  are  eight  to  ten 
inches.  Some  of  the  same  trees  planted  out  by  themselves,  cultivated  for  a  few 
years  and  then  left  in  the  sod,  are  usually  about  one  foot  in  diameter.  At  the 
present  time  the  trees  in  the  plantation  of  C.  speciota  are  fully  as  large  as  C. 
bignonioides." 

THE   YAGGY   FOREST. 

The  catalpa  plantation  owned  by  Mr.  L.  W.  Yaggy  is  situated  in 
the  Arkansas  river  valley,  four  miles  west  of  Hutchinson,  Kan.  The 
soil  is  a  loose,  sandy  loam,  with  occasional  patches  of  clay.  The 
water-table  lies  from  six  to  twelve  feet  below  the  surface,  and  the 
trees  have  never  suffered  from  drought.  The  oldest  plantation,  of  120 
acres,  was  set  in  1890.  Eighty  acres  were  planted  in  1891,  and  240 
acres  in  1892.  The  latest  plantation  was  set  out  in  1895,  and  the  land 
in  trees  amounts  to  about  500  acres  at  the  present  time.  The  trees 
were  grown  from  seedlings  on  the  plantation  and  set]  out  when  one 
year  old.  At  two  years  the  trees  were  cut  back  to  the  ground  and  al- 
lowed to  sprout  during  one  season.  The  next  season  all  sprouts  were 
cut  away  except  the  most  vigorous  one  on  each  stump,  which  was 
allowed  to  remain  to  form  the  final  tree.  Cultivation  was  continued 
until  the  fourth  year.  In  the  youngest  plantation  the  roots  are  five 
years  old  from  setting,  while  the  trunks  are  three  years  old.  This  is 
the  finest  of  the  several  plantings,  the  trees  being  straight,  well- 
pruned,  and  with  high  crowns.  Some  of  the  trees  were  cut  back  to 
the  ground  in  the  winter  of  1900-'01.  In  such  cases,  where  but  one 
sprout  has  been  allowed  to  grow  from  each  stump,  sprouts  will  aver- 
age eight  feet  in  height.  Some  of  the  trees,  at  the  age  of  three  years 
from  the  cutting  back,  are  large  enough  for  post  timber.  The  first 
thinning  of  the  oldest  part  of  the  plantation  was  done  in  1897  and  1898. 
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The  trees  are  cut  as  a  rule  after  reaching  the  size  at  which  they  will 
make  two  posts  to  a  tree,  the  lower  post  having  a  diameter  at  the  butt 
of  from  four  to  six  inches,  and  the  upper  one  of  about  three  inches. 
The  lower  posts  sell  for  ten  cents  apiece,  and  the  upper  ones  for  from 
four  to  six  cents.  Roadways  are  run  through  the  plantation,  along 
which  the  cut  trees  are  piled,  and  from  which  they  are  hauled  to  the 
saw.  The  Yaggy  forest,  being  on  bottom  land,  has  furnished  con- 
ditions more  nearly  approximating  to  those  where  the  catalpa  is  found 
native  than  does  any  other  in  this  state.  The  plantation  is  especially 
interesting  for  the  valuable  experiments  in  cutting  back  the  young 
trees  and  in  burning  the  land  over  after  cropping,  the  result  of  which 
is  given  elsewhere, 
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SUMMARY. 

1.  Historical  Outline. —  Two  species  of  catalpa  native  to  the  United 
States  :    Catalpa  catalpa  (  C.  bignonioides),  indigenous  in  the  South- 
east, and  Catalpa  speciosa  in  the  central  West.  Planting  of  the  South- 
eastern species  in  the  West  long  caused  confusion  between  the  two 
trees,  since  both  were  planted  together  indifferently,  under  the  suppo- 
sition that  they  were  of  the  same  species.     The  low,  scraggy  habit  and 
the  tendency  of  the  tops  to  winter-kill,  seen  in  many  catalpa  trees,  and 
peculiar  to  C.  catalpa,  was  a  supposed  characteristic  of  all  catalpa 
trees.     C.  speciosa  first  distinguished  as  a  separate  form  by  Warder 
in  1853;  first  described  by  Eagelrnann  in  1880. 

2.  Descriptive  Characters. —  Catalpa  speciosa  distinguished  from 
the  other  native  species  by  greater  stature,  hardiness  north  of   the 
forty-fourth  parallel,  north  latitude ;  larger  flowers,  fewer  in  panicles, 
and  appearing  about  two  weeks  earlier  than  those  of  C.  catalpa;  by 
furrowed  rather  than  scaly  bark ;  by  wider  and  more  deeply  notched 
seeds,  bearing  a  fringe  of  hairs  not  drawn  to  a  point,  as  in  C.  catalpa. 

3.  Durability  of  Wood. — Wood  of  C.  speciosa  is  remarkable  for 
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durability  in  contact  with  the  soil.  Well  authenticated  and  reliable 
observations  give  life-record  of  100  years  for  timber  from  large,  mature 
specimens,  Seasoned  timber  from  trees  ten  inches  or  more  in  di- 
ameter will  last  fifteen  to  thirty  years  in  continuous  contact  with  the 
soil. 

4.  Catalpa  Culture. — Seed  sown  about  twenty-five  to  the  foot,  in 
shallow  drills  one  inch  deep.  Spring  sowing  best  in  Northern  states. 
Seedlings  "heeled  in"  over  winter,  and  set  permanently  following 
spring.  Planting  should  not  be  closer  than  5x8  feet.  Thin  to  10x8 
from  the  eighth  to  twelfth  year.  Thinning  continued  until  trees 
stand  20x16  feet,  or  16x16  if  original  planting  was  8x8.  Crops  of 
corn,  etc.,  can  be  grown  between  eight-foot  rows  first  year  after  set- 
ting. If  cut  to  ground  second  year  from  setting,  and  single  sprout 
allowed  to  grow,  resulting  trunk  will  be  straighter  than  if  not  cut  back. 
Sprouts  from  older  roots  produce  post  timber  in  four  years.  Pruning 
necessary  for  formation  of  straight  trunks — first  pruning  in  fifth  or 
sixth  year ;  second  in  the  tenth  year.  Trees  in  forest  increase  in 
diameter  from  one-third  to  one-half  inch  annually,  if  not  planted 
closer  than  5x8  feet  ( 1000  trees  per  acre).  Trees  standing  16x16  feet 
( 170  per  acre)  may  increase  in  diameter  one  inch  annually  up  to 
about  twelfth  year.  From  that  time  on,  probable  annual  rate  of  in- 
crease will  be  one-half  inch.  Post  timber  produced  in  from  seven  to 
ten  years ;  tie  timber,  telegraph  and  telephone  poles  in  from  fifteen  to 
twenty-five  years. 

5.  Special  Need  of  Tie  Timber.— White  oak,  the  best  tie  timber 
hitherto  used,  nearing  exhaustion.     Expense  of  chemically  treating 
cheap  ties  of  perishable  wood  is  great.     Metallic  ties  are  out  of  the 
question  on  American  road-beds.     Strong  demand  exists  for  durable 
tie  timber  to  replace  oak.     In  1900  there  were  535,668,000  ties  in  track 
in  the  United  States.     Renewals  in  that  year,  48,000,000,  worth,  at 
forty  cents  apiece,  $19,200,000— nine  per  cent,  of  the  total  in  track. 
If  laid  with  catalpa  ties,  annual  renewals  would  not  exceed  four  per 
cent.,  counting  life  of  catalpa  ties  at  but  fifteen  years ;  they  have  been 
known  to  last  twenty  years.     Annual  saving  of  expense  of  renewals 
thus  affected,  estimating  the  cost  of  catalpa  ties  also  at  forty  cents 
apiece,  $10,600,000. 

6.  Post  and  Pole  Timber—  Durable  quality  of  catalpa  renders  it 
especially  valuable  for  fence-posts  and  for  telephone  and  telegraph 
poles.     Value  for  post  timber  lies  not  only  in  its  resistance  to  decay, 
but  also  in  its  not  checking  or  splitting  with  age. 

7.  Commercial  Plantations.— First  catalpa  forest  planted  in  south- 
eastern Missouri  in  the  late  '70's  by  the  St.  Louis,  Iron  Mountain  & 
Southern  railroad.     Not  cared  for  and  finally  abandoned. 
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Farlington  plantation,  near  Farlington,  Kan.,  owned  by  the  'Frisco 
system,  has  640  acres,  planted  between  '79  and  '82.  Trees  planted 
four  by  four  feet.  Not  regularly  thinned  or  pruned ;  consequently 
trees  have  not  made  proper  development.  Thinning  now  going  on, 
and  plantation  may  yet  be  successful. 

The  Tincher  plantation  of  sixty  acres,  near  Wilsey,  Kan.,  is  suc- 
cessful and  promising,  producing  in  some  parts  of  the  plantation 
2000  posts  per  acre,  at  ten  cents  each.  Trees  well  pruned  and  prop- 
erly thinned.  A  commercial  success.  Soil,  upland  prairie. 

The  Yaggy  plantation,  situated  in  the  Arkansas  river  valley,  near 
Hutchinson,  Kan.  About  500  acres  in  trees.  Conditions  of  this 
plantation  better  adapted  for  growth  of  catalpa  than  those  of  any 
other  in  the  state.  Cropped  entirely  for  posts.  Trees  in  splendid 
condition,  and  the  plantation  a  decided  success. 

8.  Cost  and  Profits. — Cost  and  profits  in  catalpa-growing  depend 
on  local  conditions.  Careful  estimates  based  on  the  Yaggy  forest 
give  total  cost  of  growing  and  marketing  timber  on  one  acre  for  ten 
years  as  $51.70;  gross  value  of  product  in  ten  years,  $267.15;  net 
profit,  $215.45;  net  profit,  less  six  per  cent,  compound  interest  on  ex- 
penditures, $197.55  per  acre;  net  annual  profit  for  first  ten  years, $19. 75; 
owner's  estimate  of  present  gross  value  of  product  (three  years  later 
than  above  valuation)  $400  per  acre;  annual  income  of  plantation  at 
present,  as  estimated  by  owner,  $50  per  acre. 
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Horticultural  Department. 

ALBERT  DICKENS,  M.  S.,  Acting  Horticulturist. 
G.  O.  GREENE,  B.  S.,  Assistant. 


The  Catalpa  Plantations  at  the  Agricultural  College. 

THE  earliest  planting  of  catalpa  by  the  Agricultural  College  was 
made  in  1872.  The  trees  were  a  part  of  a  mixed  planting  made  on 
the  old  College  farm.  Prof.  E.  Gale,  in  a  report  made  to  the  State 
Board  of  Agriculture,  and  published  as  a  part  of  the  Transactions  of 
the  State  Board  of  Agriculture,  1872,  page  430,  says  in  regard  to  the 
soil:  "The  land  selected  for  this  purpose  was  that  least  adapted  to 
the  cultivation  of  cereals  or  root  crops  of  any  now  broken,  up  on  the 
College  farm.  This  selection,  all  things  considered,  was  thought 
best,  for  it  is,  in  general,  this  quality  of  soil  —  the  high,  gravelly  and 
broken  ridges — which  should  ultimately  be  planted  to  forest." 
Speaking  of  the  planting  as  a  whole,  he  says:  "As  was  anticipated, 
the  ^growth  of  the  young  trees  has  not  been  as  vigorous  upon  this 
soil  as  it  would  have  been  upon  lower  and  richer  land,  but  still 
abundantly  sufficient  to  give  the  most  encouraging  promise  of  future 
success."  Speaking  of  the  growth  of  the  catalpa,  in  this  planting, 
he  says:  "The  catalpa  has  made  a  growth  of  from  twelve  to  twenty 
inches  from  seed." 

In  part  II  of  the  Fifth  Biennial  Report  of  the  State  Board  of  Ag- 
riculture, 1885-'86,  page  159,  in  "Notes  from  the  Experimental  Tree- 
planting  at  the  Agricultural  College,"  Prof.  E.  A.  Popenoe  says 
regarding  the  catalpas  planted  in  1872:  "Catalpa  speciosa.  On 
poor  gravelly  clay  soil,  planted  much  more  closely  than  the  white 
ash,  not  thinned,  excepting  by  the  removal  here  and  there  of  trees 
for  posts.  Stand  about  twenty-five  feet  in  height,  and  have  an  aver- 
age circumference  of  about  fifteen  inches ;  the  largest  trees  twenty- 
two  inches  at  four  feet  from  the  ground.  Trunks  more  likely  to 'fork 
or  carry  large  branches  below  than  those  of  white  ash." 

It  will  be  noted  from  the  foregoing  quotations  that  the  catalpas, 
even  on  this  exceedingly  poor  soil,  were  being  cut  for  posts  when  not 
more  than  thirteen  years  from  planting.  Having  been  planted  so 
long  before  the  establishment  of  the  Experiment  Station,  accurate 
records  are  wanting.  Some  posts  have  been  cut  nearly  every  season ; 
in  1901  sixty-five  were  cut  from  this  planting.  It  is  evident  from  the 
information  available  that  the  ground  has  paid  as  high  a  rental  as 
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good  land  has  paid  in  farm  crops.  The  trees  have  not  renewed  from 
sprouts  as  readily  as  have  the  trees  on  lower,  richer  land,  but  have 
done  fairly  well  in  this  respect.  At  this  date,  November,  1901, 
nearly  thirty  years  from  planting,  and  with  good  rent  for  the  past 
sixteen  years,  this  plat  of  ground  of  about  three-fourths  of  an  acre 
contains  350  trees,  which  would  cut  at  least  610  good  posts.  This 
does  not  represent  all  the  value  of  this  planting,  for  the  soil  is  evi- 
dently very  much  better  than  when  the  trees  were  planted.  The 
leaves  have  given  texture  to  the  soil,  which  now.  shows  some  consid- 
erable humus  in  its  composition.  The  ground  is  now  practically 
under  forest  conditions,  and  seedlings  of  box-elder,  mulberry,  elm, 
ash,  oak  and  red  cedar  are  found  growing  among  the  catalpas.  Plate 
I  shows  one  of  the  best  of  the  trees  now  growing  in  this  planting ;  it 
is  twelve  inches  in  diameter  and  over  thirty-five  feet  high.  Some 
idea  of  the  growth  of  underbrush  and  young  trees  may  be  had  from 
the  same  plate. 

In  the  spring  of  1888  the  horticultural  department  of  the  Experi- 
ment Station  planted  about  two  and  sixth-tenths  acres  of  the  old  Col- 
lege farm  to  catalpas.  The  soil  of  this  plat,  while  not  so  decidedly 
poor  as  that  of  the  planting  of  1872,  is  very  thin,  and  is  underlaid  by 
a  hard,  poor  subsoil.  Plantings  were  made  four  feet  by  two  feet ;  'four 
feet  by  four  feet,  and  four  feet  by  eight  feet.  All  were  given  good, 
clean  cultivation  for  two  years.  The  third  season  the  trees  set  eight 
feet  by  four  feet  were  cultivated ;  those  set  closer  were  large  enough 
to  make  cultivation  difficult.  The  ground  was  well  shaded  and  fairly 
well  covered  with  leaves,  so  the  lack  of  cultivation  did  not  seem  to 
affect  their  growth.  Each  season  the  trees  were  trimmed  to  prevent 
their  branching  too  low  for  the  formation  of  good  posts.  Results 
show  that  the  time  required  for  trimming  was  well  spent. 

In  the  rows  set  four  feet  by  two  feet,  many  of  the  trees  died  or  were 
cut  out  within  a  few  years  after  planting,  before  the  wood  was  of  any 
value.  Subsequent  thinnings  gave  wood  and  stakes  enough  to  pay 
for  the  work.  This  planting,  for  the  last  eight  or  nine  years,  has  been 
practically  a  four-by-four-foot  planting.  The  trees  which  were  re- 
moved seemed  to  have  little  effect  in  causing  a  taller,  straighter  growth  ; 
the  trees  in  the  four-feet-by-two-feet  block  showing  little  difference  in 
height  and  somewhat  less  in  diameter ;  in  other  words,  the  additional 
trees  were  of  no  benefit,  but,  on  the  contrary,  were  a  detriment.  In  a 
part  of  this  planting  where  the  trees  had  been  left  at  the  original  dis- 
tances until  1900,  the  trees  in  one  of  the  four-foot  rows  had  more  than 
twice  the  amount  of  posts  and  wood  as  the  trees  two  feet  apart. 

Comparing  the  plantings  originally  4x4  and  4x8,  the*  thinner 
plantings  have  given  the  best  results.  Ten  rows,  4x4  feet.  117  feet 
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feet  long,  contained  251  trees,  having  85  good  posts.  Ten  rows,  8x4 
feet,  117  feet  long,  grew  228  trees,  having  280  good  posts.  The  trees 
in  the  wider  rows  have  a  greater  average  height  and  diameter ;  the 
average  diameter  in  the  planting  4x8  feet  apart  being  slightly  under 
six  inches;  in  the  rows,  4x4  feet  apart,  the  average  diameter  is  nearly 
four  and  one-fourth  inches.  The  average  height  is  about  the  same, 
eighteen  feet. 

In  some  cases,  where  trees  were  thinned  by  cutting  off  just  above  the 
ground,  the  new  shoot  from  tne  stump  made  such  a  straight,  rapid 
growth  that  the  cutting  back  seemed  to  secure  the  formation  of 
straighter  posts.  As  might  be  expected,  the  second-growth  posts 
grow  to  a  suitable  size  for  use  in  less  time  than  was  required  for  the 
first  growth  of  trees.  The  comparative  value  of  the  first  and  the 
second  growths  for  posts  is  a  subject  for  further  observation. 

Catalpas  have  been  used  for  shade  and  ornamental  trees  on  the  Col- 
lege campus,  around  the  buildings,  and  in  the  clumps  and  belts. 
Given  a  sufficient  amount  of  room,  in  a  good  soil,  the  catalpa  trees 
have  made  a  fairly  rapid  growth,  and  usually  have  made  a  pleasing 
symmetrical  form,  the  foliage,  while  not  especially  heavy,  is  sufficient 
for  good  shade,  and  the  blossoms  add  to  its  appearance  in  their  season. 
Plate  5  shows  a  clump  of  catalpas  near  the  Domestic  Science  build- 
ing. The  soil  is  of  only  medium  quality,  and  the  trees  are  of  a  very 
good  size  for  fourteen  seasons'  growth. 

Plate  6  shows  a  very  fine  specimen  of  the  Golden  catalpa ;  the 
tree  is  graceful  and  symmetrical,  rather  heavier  in  foliage  than  most 
of  the  trees  of  this  species.  It  is  36J  feet  high,  15  inches  in  diam- 
eter at  two  feet  from  the  ground,  and  13J  inches  at  four  feet  from  the 
ground.  The  yellow  tint  is  quite  conspicuous  in  the  early  part  of  the 
season,  but  is  much  less  so  after  midsummer.  Young  trees  show  the 
yellow  shade  much  more  than  the  older  ones. 

Specimens  of  the  Purple-leaved  catalpa  have  been  grown  on  the 
College  campus.  The  purple  tint  is  much  more  conspicuous  in  the 
younger  trees,  and  .with  these  the  colors  are  most  vivid  in  the  early 
part  of  the  season.  The  specimens  grown  here  have  been  grown  on 
a  soil  of  medium  quality,  and  have  made  but  a  moderate  growth,  in- 
clining to  be  shrubby.  Probably  the  best  results  in  the  way  of  foli- 
age would  be  secured  by  cutting  back  severely  and  growing  as  shrubs, 

The  Japanese  catalpa,  Catalpa  kcempferi,  has  made  rather  a  low, 
shrubby  growth  on  the  College  campus.  It  presents  a  fine  appear- 
ance when  in  bloom,  carrying  a  heavy  load  of  flowers.  In  the  fall, 
after  the  leaves  are  fallen,  it  presents  a  rather  unique  appearance,  the 
large  number  of  sledder  pods  giving  the  branches  a  drooping  effect. 

A  number  of  Teas'  hybrid  catalpas  were  set  in  the  timber  belts 
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on  the  College  campus.  These  have  been  somewhat  variable  in  form 
and  growth,  but  have,  on  the  whole,  made  good  growths  and  fine  trees. 

Some  of  the  trees  set  in  a  cooperative  experiment  with  the  divi- 
sion of  forestry,  Department  of  Agriculture,  are  evidently  of  the 
Southern  species,  Catalpa  catalpa.  They  were  killed  to  the  ground  in 
February,  1899,  and  have  been  seriously  injured  by  cold  in  other  sea- 
sons. Doubtless  much  of  the  dissatisfaction  with  the  catalpa  has 
been  caused  by  the  setting  of  other  species  than  speciosa. 

Posts  set  ten  years  ago  in  the  Experiment  Station  vineyard  are  still 
in  very  good  condition,  and  there  is  no  doubt  that  they  merit  the 
general  favor  in  which  they  are  held.  The  wood  not  suitable  for 
posts  makes  very  fair  fuel.  It  burns  readily  and  lasts  well  for  so 
light  a  wood.  Plate  7  shows  the  cross-section  of  a  catalpa  planted  in 
1880  and  cut  in  1900.  Plate  8  shows  the  section  of  a  board  cut  from 
the  same  tree.  The  trunk  made  a  board  eight  feet  in  length,  the 
width  of  that  shown  in  the  plate.  When  cut,  this  was  a  fine,  healthy 
tree,  with  a  spread  of  at  least  twenty-five  feet.  The  best  development 
of  the  belt  in  which  it  grew  demanded  its  removal. 

Trees  of  suitable  size  for  sawing  have  been  used  by  the  mechan- 
ical department  for  various  purposes.  Mr.  W.  L.  House,  foreman  of 
the  college  wood- working  shops,  says  in  regard  to  the  catalpa  wood : 
"It  has  a  beautiful  grain,  polishes  easily,  and  takes  a  fine  finish.  It 
has  sufficient  strength  for  the  various  kinds  of  cabinet  work,  and  is 
desirable  in  every  way  for  this  purpose.  For  wide  surfaces  it  joins 
nicely,  matching  the  grain  easily.  It  works  easily,  either  with  the 
lathe  or  with  hand  tools,  and  is,  in  every  respect,  a  valuable  wood  for 
the  finisher  and  cabinet-maker." 

NURSERY   NOTES. 

Seedlings  of  the  catalpa  are  easily  grown.  No  difference  has  been 
noted  in  the  vitality  of  seed  gathered  in  the  fall  and  stored  in  a  dry. 
cool  place  and  in  that  which  had  hung  on  the  trees  until  spring.  Good 
stands  have  been  secured  by  planting  in  rows  of  suitable  width  for 
cultivation,  dropping  the  seeds  quite  thickly  in  the  row  and  covering 
rather  shallowly,  about  one  inch  deep.  Plantings  made  when  the 
ground  is  in  good,  warm  condition  have  succeeded  better  than  plant- 
ings made  very  early  or  very  late.  On  good  soil  and  with  good  care, 
the  growth  of  catalpa  seedlings  have  been  from  one  to  five  feet  the 
first  season.  One-year-old  trees  are  best  for  planting.  In  the  plant- 
ing of  1888,  yearling  trees  have  made  posts  as  soon  as  two-year-old 
trees.  The  yearling  trees  are  easily  set  by  laying  off  the  rows  with  a 
plow  or  lister,  followed  by  a  little  work  with  the  spade,  care  being 
taken  to  firm  the  soil  well  when  flue  tree  is  put  in  position.  Setting  in 
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the  spring  is  usually  most  successful,  and  should  be  done  before  the 
buds  are  much  swollen.  As  with  all  trees  that  are  being  transplanted, 
care  must  be  taken  to  prevent  drying.  If  the  roots  be  exposed  for 
"only  a  few  minutes  to  the  sun  or  drying  winds,  the  chances  for  success 
may  be  seriously  reduced. 

CONCLUSIONS. 

The  catalpa  plantings  made  by  the  College  and  the  Experiment 
Station  have  given  encouraging  results.  On  very  poor  soil  the  ca- 
talpas  have  been  a  paying  crop.  Almost  any  other  cropping  of  this 
land  would  have  reduced  its  fertility,  while  the  crop  of  trees  has  un- 
questionably been  beneficial,  both  by  preventing  washing  and  by  the 
addition  of  some  humus. 

On  good  soil  the  growth  has  been  proportionately  better.  The 
trees  have  made  a  more  rapid  and  vigorous  growth,  producing  trunks  of 
suitable  size  for  posts  in  from  seven  to  ten  years,  and  in  twenty  years 
trees  have  grown  to  a  size  sufficient  for  heavier  uses,  or  for  lumber  for 
finishing  or  cabinet  work. 

The  most  desirable  distances  for  planting  probably  vary  somewhat 
for  different  soils  and  locations.  Rows  eight  feet  apart,  with  the  trees 
five  or  six  feet  apart  in  the  row,  would  seem,  from  our  observations, 
to  be  a  good  distance  for  general  planting.  With  the  rows  eight  feet 
apart,  corn  or  some  other  rowed  crop  may  be  planted  for  at  least  one 
season. 

Good  clean  cultivation  should  be  given  for  several  years.  Atten- 
tion should  be  given  to  trimming  the  trees,  to  avoid  low  branching. 

Cutting  back  to  the  ground  usually  secures  a  rapid  growth  of 
smooth  straight  wood. 

The  young  trees  are  easily  raised,  transplant  readily,  grow  rapidly ?. 
and  endure  extremes  of  drought,  heat,  and  cold. 
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Plate  1.    Agricultural  College  plantation  of  1872. 
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Plate  3.    Experiment  Station  plantation  of  1888. 
Trees  four  feet  by  two'Jeet,  after  .thinning. 
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Plate  5.    Catalpas  used  for  shade-trees  at  Agricultural  College. 
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Plate  6.    Golden  catalpa  on  Agricultural  College  campus. 
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Plate  7.    Cross-section  of  catalpa  grown  on  Agricultural  College  campus. 
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Plate  8.     Section  of  board  from  catalpa  tree  grown  on  Agricultural 
College  campus. 
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Plate  11.    Farlington  plantation  —  interior  view.     Trees  too  close  together, 
and  lower  branches  retained. 


Plate  12.    View  similar  to  preceding,  along  a  wood  road  in  the  Farlington  forest. 
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Plate  17.     Yaggy  forest  of  580  acres,  at  Yaggy,  near  Hutchinson,  Kan. 
General  view  along  the  exterior  of  eight-year-old  plantation. 


Plate  18.  Yaggy  forest.  Three-year-old  sprouts  growing  from  roots  five  years 
old  from  the  nursery.  Growth  cut  back  two  years  after  setting,  with  rapidly 
growing  sprouts,  forming  clean,  straight  trunks  as  a  result. 
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Plate  19.     Yaggy  forest.     Ten-year-old  trees.     Average  diameter,  six  inches. 

Best  trees  removed. 


Plate  2O.    Yaggy  forest.     General  view  in  older  portion  of  the  plantation. 
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Plate  21 .    Yaggy  forest.    Eight-year-old  trees,  averaging  four  inches  in  diameter. 
Some  trees  have  reached  eight  inches. 


Plate  22.     Yaggy  forest.     Catalpa  posts  piled  for  shipment. 
Two  tiers  8  feet  high,  175  feet  long. 
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Plate  26.  Golden  catalpa,  a  form  of  Catalpa  speciosa  Ward,  in  winter  con- 
dition, grounds  of  the  Kansas  State  Agricultural  College.  Tree  figured  in 
plate  6  in  summer  condition.  Allowed  to  form  a  low,  full  system  of  branches 
for  ornamental  purposes.  Early  pruning  would  Jiave  made  a  straight  bole. 
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Plate  27.     Catalpa  catalpa,  Ward,  (C.  bignonioides  Walt.),  Manhattan, 
Kan.    Note  relative  abundance  of  pods  in  clusters  as  compared  with  plate  26. 
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Plate  28.  Four  trees  of  C.  catalpa  Karst.  (C.  bignonioides  Walt.),  Man- 
hattan, Kan.  The  tops  of  all  of  these  are  dead,  giving  the  trees  a  "stag- 
headed"  appearance  when  in  leaf. 
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Plate  29.     Catalpa  speciosa  Ward,  Manhattan,  Kan.,  showing  character- 
istic deeply  furrowed  bark,  not  peeling  off  in  scales,  as  in  plate  30. 


April  1902.] 


The  Hardy  Catalpa. 


197 


Plate  3O.     (Jatalpa  catalpa  Karat.,  Manhattan,  Kan.,  showing  character- 
istic scaly  bark. 
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Plate  31.     Catalpa  speciosa  Ward.    Fruiting  branch,  one-third  natural  size. 
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Plate  32.      Catalpa  catalpa  Karat.  (C.  bignonioides  Walt.)     Fruiting 
branch,  one-third  natural  size. 
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Plate  33.     Catalpa  kcempferi,  Sieb.  &  Zucc.    Fruiting  branch,  one-third 

natural  size. 
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Plate  34.     Catalpa  speciosa  Ward.     Seeds,  natural  size. 
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Plate  35.     Catalpa  catalpa  Karst.  (C.  bignonioides,  Walt.) 
Seeds,  natural  size. 
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Plate  36.  Catalpa  kcempferi,  Sieb.  &  Zucc.  Seeds,  natural 
size.  This  particular  tree  possibly  a  hybrid  with  one  of  the 
American  species. 
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Plate  37.  From  photograph  furnished  by  United  States  Bureau 
of  Forestry.  Post  from  timber  of  Catalpa  speciosa  Ward,  five 
or  six  years  old,  in  ground  for  fifteen  years.  Note  sound  char- 
acter of  the  wood  shown  in  the  cut  face,  to  the  left  at  the  base  of 
the  post. 
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Plate  38.  From  photograph  furnished  by  the  United  States  Bureau 
of  Forestry.  Post  from  timber  of  Catalpa  speciosa  Ward,  from 
eight-year-old  tree,  in  the  ground  constantly  for  twelve  years. 
Wood  injured  more  by  termites  than  by  decay. 
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Bulletins  of  the  Station. 

Those  marked  (*)  are  out  of  print. 


*No.    1  —  April,  1888 Organization,  Equipment,  and  Aims. 

*No.    2....  April,  1888 Experience  with  Cultivated  Grasses  and  Clovers. 

*No.    3 —  June,  1888 Life-history  of  Two  Orchard  Pests. 

*No.    4 ....  September,  1888 Experiments  with  Wheat. 

*No.    5....  December,  1888 Sorghum,  and  Sorghum  Blight. 

*No.    6....  July,  1889 Silos  and  Ensilage. 

*No.    7 —  July,  1889 Experiments  with  Wheat. 

*No.    8....  October,  1889 Preliminary  Report  on  Smut  in  Oats. 

*No.    9....  December,  1889 Experiment  in  Pig  Feeding. 

*No.  10 May,  1890 Notes  on  Conifers  for  Kansas  Planters. 

No.  11....  July,  1890 Experiments  with  Wheat. 

No.  12 —  August,  1890 Preliminary  Experiments  with  Fungicides  for  Stinking  Smut 

of  Wheat. 

No.  13 August,  1890 Experiments  with  Oats. 

No.  14 —  December,  1890 Winter  Protection  of  Peach  Trees,  and  Notes  on  Grapes. 

No.  15  —  December,  1890 Additional  Experiments  and  Observations  on  Oat  Smut. 

No.  16....  December,  1890 Experiments  with  Sorghum  and  Sugar  Beets. 

No.  17 December,  1890 Crossed  Varieties  of  Corn,  Second  and  Third  Years. 

No.  18 December,  1890  .  ..1.  Experiments  with  Forage  Plants. 

No.  19 December,  1890 Germination  of  Weeviled  Peas.     Garden  Notes  on  Potatoes, 

Beans,  and  Cabbage. 
•No.  20....  July,  1891 Wheat. 

No.  21....  August,  1891 Stinking  Smut  of  Wheat. 

•No.  22....  August,  1891 Smut  of  Oats;  Smut  and  Rust  of  Wheat. 

•No.  23 ....  August,  1891 Smut  of  Sorghum  and  Corn. 

No.  24....  September,  1891 Staggers  of  Horses. 

•No.  25 December,  1891 Sorghum  for  Sugar. 

•No.  26....  December,  1891 Varieties  of  the  Strawberry. 

•No.  27 ....  December,  1891 Crossed  Varieties  of  Corn. 

•No.  28....  December,  1891 The  Experimental  Vineyard. 

•No.  29....  December,  1891 Oats. 

•No.  30....  December,  1891 Corn. 

•No.  31....  December,  1891 Sugar  Beets. 

•No.  32 -December,  1891 Feeding  Stuffs,  and  the  Development  of  Grain  Crops.     Soy 

Beans. 

•No.  33 ....  August,  1892 Experiments  with  Wheat. 

•No.  34 ....  September,  1892 Experiments  in  Feeding  Steers. 

•No.  35 December,  1892 Actinomycosis  bovis, or  "Lumpy  Jaw"  of  Cattle.     Some  Ob- 
servations upon  Loco. 
•No.  36....  December,  1892 Experiments  with  Sorghum  and  with  Sugar  Beets. 

No.  37 ....  December,  1892 Experiments  in  Potato  Culture. 

No.  38 March,  1893. Preliminary  Report  on  Rusts  of  Grain. 

No.  39 ....  August,  1893 Experiments  in  Feeding  Steers,  II. 

No.  40 August,  1893 Experiments  in  Wheat. 

No.  41 December,  1893 Effect  of  Fungicides  upon  the  Germination  of  Corn. 

No.  42 ....  December,  1893 Experiments  with  Oats. 

No.  43 December,  1893 Experiments  with  Sorghum  and  Sugar  Beets. 

JJo.  44 December,  1893 Further  Study  of  Native  Grapes. 

No.  45 December,  1893 Experiments  with  Corn. 

No.  46....  May,  1894 RustsofGrain.il. 

No.  47 ....  August,  1894 Experiments  with  Wheat.  Experiments  in  Feeding  Steers,  III. 

No.  48 December,  1894....  *.  Six  Years'  Experience  with  Ensilage.    Some  Forage  Plants. 

Renovating  a  Prairie  Pasture. 

No.  49....  May,  1895 Cattle  Poisoning  by  Potassium  Nitrate.    Mastitis. 

No.  50....  June,  1895 Kansas  Weeds,  I— Seedlings* 

No.  51 June,  1895 Steer  Feeding,  IV— A  Comparison  between  Pure-bred  Short- 
horns and  Scrubs, 
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No.  52... 
No.  53... 

No.  54... 
No.  55... 
No.  56... 
No.  57... 
No.  58 ... 
No.  59... 
No.  60... 
No.  61... 

No.  62... 

No.  63... 

No.  64... 

No.  65... 
*No.  66... 

No.  67... 

No.  68... 
*No.69... 

No.  70... 

No.  71... 
*No.  72..'. 
*No.  73... 
*No.  74... 
*No.  75... 

No.  76... 
*No.  77... 
*No.  78... 
*No.  79... 
*No.80... 
*No.81... 
*No.  82... 

No.  83... 

No.  84... 
*No.  85... 
*No.  86... 
*No.87... 
•No.  88... 
*No.89... 
*No.  90... 
*No.  91 . . . 

No.  92... 

No.  93... 

No.  94... 

No.  95... 
*No.98... 

No.  97... 

No.  98... 

No.  99... 
*No.  100.. 

No.  101.. 

No.  102.. 

No.  103.. 

No.  104.. 
No.  105. 
No.  106. 
No.  107. 


September,  1895 
October,  1895 


December,  1895... 
December,  1895... 
December,  1895.. . 

June,  1896 

June,  1896 


Kansas  Weeds — Preliminary  Circular  on  Distribution. 

Pig-feeding  Experiments  with  Corn,  Wheat,  Kafir-corn,  and 
Cottonseed. 

Experiments  with  Oats. 

Small  Fruits  by  Irrigation.    Culture  of  Strawberries. 

Experiments  with  Corn.    Experiments  with  Kafir-corn. 

Kansas  Weeds,  III— Descriptive  List. 

Cornstalk  Disease  of  Cattle. 

August,  1896 Experiments  with  Wheat. 

September,  1896 Steer-feeding  Experiments,  Series  V. 

November,  1896 Kafir-corn,  Corn  and  Soy-bean  Meal  for  Pigs.     Kafir-corn  and 

Corn-meal  for  Cattle. 

December,  1896 Corn-smut. 

December,  1896 Experiments  with  Oats. 

,  March,  1897 . Experiments  with  Corn. 

.  May,  1897 Grafting  the  Apple. 

.  June,  1897 Kansas  Weeds,  I V-Fruits  and  Seeds. 

.  June,  1897 Steer  Feeding,  VI. 

.  June,  1897 Soil  Moisture. 

.  June,  1897 Some  Diseases  of  Cattle. 

.  July,  1897 Vegetable  Growing. 

.  July,  1897 Experiments  with  Wheat. 

.  July,  1897 Growth  of  Young  Stock. 

.  July,  1897 Miscellaneous  Fruit  Notes. 

.  July,  1897 Experiments  with  Oats. 

.  August,  1897 Root  Development  of  Forage  Plants. 

.  February,  1898 Kansas  Weeds,  V— Vegetative  Propagation. 

.  March,  1898 Some  Insects  Injurious  to  the  Orchard. 

.  April,  1898 Sugar  Beets. 

.  April ,  1898 Bovine  Tuberculosis. 

.  June,  1898 Kansas  Weeds,  VI— Distribution  and  Other  Notes. 

.  September,  1898 Feed  and  Care  of  the  Dairy  Cow. 

.  January,  1899 The  Potato-stalk  Weevil. 

.  April,  1899 Sugar  Beets. 

.  April,  1899 Cold  Storage  for  Fruit. 

.  April,  1899 The  Growth  of  Alfalfa  in  Kansas. 

.  June,  1899 Press  Bulletins  Nos.  1  to  34. 

.  April,  1899 Native  Agricultural  Grasses  of  Kansas. 

.  May,  1899 Keeping  Milk  in  Summer. 

.  June,  1899 Soil  Moisture. 

.  January,  1900 Alfalfa  in  Eastern  Kansas. 

.  February,  1900 Swine-plague. 

.  March,  1900 A  New  Drought-resisting  Crop  — Soy  Beans. 

.  March,  1900 Kafir-corn. 

.  April,  1900 Sugar  Beets,  1899.    The  Station  Publications. 

Partial  Index  to  Station  Publications. 

.  April,  1900... Fattening  Hogs  with  Drought-resisting  Crops. 

.  May,  1900 Soil  Inoculation  for  Soy  Beans. 

.  May,  1900 Skim-milk  Calves. 

.  May,  1900 Some  Scale-insects  upon  Kansas  Grasses. 

.  October,  1900 Press  Bulletins  Nos.  35  to  70. 

.  March,  1901 Soy  Beans  in  Kansas  in  1900. 

.  January,  1901 Notes  from  the  Plum  Orchard. 

.  May,  1901 Forage  Plants  for  Kansas. 

.  June,  1901 Digestion  Experiments  with  Kansas  Feeds. 

Sugar  Beets  in  Kansas,  1891  to  1900. 

.  August,  1901 Fall  Seeding  of  Alfalfa. 

.  November,  1901 Blackleg  in  Kansas. 

.  January,  1902 The  Experimental  Apple  Orchard. 

.  April,  1902 Analyses  of  Corn,  with  Reference  to  its  Improvement. 


The  Bulletins  of  the  Experiment  Station,  including-  any  of  the 
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Tests  of  Forest  Trees. 


ONE  of  the  first  experiments  planned  and  carried  out  by  the  Kan- 
sas State  Agricultural  College  was  the  planting  of  forest  trees.  A 
number  of  years  previous  to  the  establishment  of  the  Experiment 
Station,  many  species  of  trees  were  propagated  and  planted.  It  is  the 
purpose  of  this  publication  to  give,  up  to  date,  the  notes  and  observa- 
tions concerning  the  growth  and  success  of  these  plantings,  as  well  as 
a  report  upon  some  of  ( the  comparatively  recent  plantings  made  by  the 
Experiment  Station. 

A  few  quotations  from  the  early  College  reports  will  serve  to  ac- 
quaint the  reader  with  the  conditions  and  purposes  of  planting. 

In  the  Fifth  Biennial  Report,  1872,  Prof.  E.  dale,  then  in  charge 
of  the  Horticultural  Department,  said  in  reference  to  the  planting  of 
that  year : 

"The  land  selected  for  this  purpose  (forest  culture)  is  the  least  adapted  to 
the  cultivation  of  roots  and  cereals  of  any  now  broken  up  on  the  College  farm.* 
This  selection,  all  things  considered,  was  thought  best,  for  it  is  in  general  this 
quality  of  soil — the  high,  gravelly  and  broken  ridges  —  which  should  ultimately 
be  planted  to  forests.  It  is,  then,  a  matter  of  interest  to  learn  what  may  be  ex- 
pected as  the  result  of  forest  culture  on  such  exposed  situations  as  the  one  selected. 
As  was  anticipated,  the  growth  of  the  young  trees  has  not  been  so  vigorous  as  it 
would  have  been  on  lower  and  richer  land,  but  still  abundantly  sufficient  to  give 

*Now  upper  (or  old)  College  farm. 
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the  most  encouraging  promise  of  success.  The  planting  consisted  of  European 
larch,  White  ash,  Red  ash,  Green  ash,  Osage  orange,  catalpa,  ailanthus,  Black 
walnut,  White  hickory,  Soft  maple,  and  willow. 

"Of  the  larch  fifty  per  cent,  died,  most  of  them  after  the  1st  of  July.  The 
White  ash,  one-year  seedlings,  have  grown  from  two  to  three  feet;  the  White  and 
Bed  ash  seed  failed  to  germinate.  The  Green  ash  have  grown  from  twelve  to 
twenty  inches  from  the  seed.  The  Osage  orange  was  planted  with  special  refer- 
ence to  forest  culture." 

In  his  report  of  1874,  Professor  Gale  says : 

"Among  those  trees  that  are  making  good  growth  on  upland  may  be  mentioned 
the  catalpa,  Silver  maple,  Osage  orange,  ash,  ailanthus,  Black  walnut,  common 
cottonwood,  and  Lombardy  popular.  The  European  larch,  after  repeated  trials, 
has  not  proved  a  success.  The  same  may  be  said  of  the  birches,  beech,  Sugar 
maple,  and  chestnut." 

The  only  species  of  this  planting  now  growing  are  Green  ash,  Silver 
maple,  Osage  orange,  ailanthus,  Black  walnut,  and  catalpa.  The 
growth  and  success  of  the  catalpa  are  recorded  in  Bulletin  108.  In  the 
following  notes  are  quotations  from  the  report  of  1886,  made  by  Pro- 
fessor Popenoe,  professor  of  horticulture  from  1879  to  1897,  and  from 
1899  to  1901,  now  entomologist  of  the  Experiment  Station  and  pro- 
fessor of  entomology  and  zoology. 

It  may  be  fairly  said  that  the  land  occupied  by  the  plantation  of 
1872  is  now  under  forest  conditions.  The  undergrowth  contains 
many  plants  and  shrubs  found  only  in  forest  areas,  and  natural  seed- 
ling trees  of  species  not  originally  planted  there  are  growing.  Young 
trees  of  elm,  ash,  hackberry,  Honey  locust,  Box  elder,  mulberry,  cedar, 
and  an  occasional  oak,  are  sufficiently  numerous  to  insure  succeeding 
crops  of  trees. 

The  gravelly  soil  is  covered  with  a  good  cover  of  leaves,  weeds  and 
twigs  in  various  stages  of  decomposition.  There  is  no  washing,  such 
as  takes  place  upon  similar  soil  that  is  being  cultivated. 

ASH. 

From  Kansas  Forestry  Report,  1886. 

"The  ash  plantation  stands  in  the  best  part  of  the  poor  land  occupied  by  the 
entire  grove,  being  in  a  slight  depression  heading  a  small  ravine,  and  facing  the 
south.  The  trees  stood  originally  in  rows  about  five  feet  apart.  Four  years 
since,  in  response  to  an  apparent  demand  for  thinning,  trees  were  cut  out  at  such 
intervals  as  to  allow  those  remaining  to  stand  at  about  seven  or  eight  feet  apart. 
The  trees  cut  out,  trimmed  and  seasoned,  furnished  poles  of  great  value  for  many 
purposes,  being  straight  and  tough,  while  some  used  as  fuel  proved  equal  in  this 
regard  to  the  best  wood  in  our  markets.  Measurements  with  a  tape  line,  at  four 
feet  from  the  ground,  give,  as  an  average  of  twenty-five  specimens  taken  in  suc- 
cession while  walking  across  the  plantation,  a  circumference  of  13  and  a  fraction 
inches.  Seven  of  the  twenty-five  exceeded  a  diameter  of  5  inches  at  the  height 
given.  The  trees  stood  25  feet  high,  straight  and  usually  without  forks.  Ninety 
per  cent,  of  them  will  furnish,  now,  serviceable  poles  twenty  feet  in  length." 
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The  ash  plantation  continues  to  be  first  in  condition  and  appear- 
ance. As  with  other  species,  rate  of  growth  has  decreased  as  the  trees 
age.  Many  good  poles  have  been  cut  for  various  purposes,  and  the 
plat,  which  contains  150  square  rods,  now  contains  136  trees,  the 
highest  of  which  stands  43  feet. 

The  best  trees  average  in  diameter  11  inches  at  one  foot  from  the 
ground,  and  8  inches  at  five  feet. 

In  all  soils  and  locations  on  the  College  campus  the  ash  trees  have 
made  very  satisfactory  growth,  forming  good  trees.  They  seem  less 
inclined  to  branch  and  form  forks  near  the  ground  than  most  other 
species. 

It  is  to  be  recommended  for  general  planting.  The  wood  makes 
fair  fuel  and  the  timber  is  strong  and  tough,  though  not  heavy.  One 
of  the  best  ash  trees  on  the  campus,  grown  in  fair  soil,  when  forty 
years  old  measured  as  follows  : 

Height 58    feet. 

Diameter  at  the  base 17£  inches. 

"        at  5  feet 12f       " 

"        at  10  feet 12J       " 

"        at  15  feet 10J       " 

"        at  25  feet 9£       " 

The  tree  grew  in  a  clump  of  mixed  species  and  was  straight  and 
close-grained,  making  good  timber.  There  was  twenty  cubic  feet  of 
cord-wood  in  the  limbs  and  top. 

Both  Green  and  White  ash  are  readily  propagated  from  seeds  gath- 
ered and  sown  in  the  fall,  covering  about  one  and  one-half  inches. 
Seed  kept  until  spring  is  liable  to  become  too  dry  unless  packed  in 
sand. 

BLACK  WALNUT.     (Juglans  nigra.) 

From  the  report  of  1886. 

"Black  walnuts,  standing  as  planted,  about  4x4  feet,  have  made  a  clean, 
straight  growth,  averaging  over  15  feet  high,  and,  at  four  feet  from  the  ground,  8 
inches  in  circumference.  The  plantation  never  having  been  thinned,  the  close 
stand  of  trees  has  resulted  in  the  death  and  decay  of  all  branches  on  the  lower 
part  of  the  trunk,  promising  straight  timber  wnen  of  larger  size.  A  second 
plantation,  apparently  about  three  years  younger,  shows  this  process  of  self- 
pruning  in  progress.  These  trees,  standing  4x  1£  feet  apart,  averaging  12  feet  in 
height  and  1^  inches  in  diameter  at  four  feet,  carry  no  live  branches  below  a 
height  of  about  6  feet,  though  the  trunks  are  set  with  dead  ones  nearly  ready  to 
fall,  through  the  decay  of  the  branch  at  the  base." 

The  growth  of  the  Black  walnut  since  1836  has  been  much  slower 
than  the  other  species.  The  trees  have  been  thinned,  as  they  seemed 
to  require  it.  The  smaller  and  less  thrifty  trees  have  invariably  been 
removed,  so  that  but  little  wood  and  practically  no  posts  have  been 
secured. 


88  Horticultural  Department.  [Bulletin  120 

At  this  writing,  the  walnut  plantation  of  1872  contains  322  trees, 
190  of  which  are  of  sufficient  size  to  cut  posts  or  poles.  The  best 
trees  are  35  feet  in  height,  with  a  diameter  at  the  base  of  8|  inches, 
and,  at  five  feet,  6  inches.  The  trees  average  slightly  more  than 
20  feet  in  height  and  5  inches  in  diameter  at  the  base ;  at  five  feet,  4£ 
inches. 

A  planting  made  in  1875  upon  the  same  kind  of  soil  has  given  re- 
sults very  similar  to  the  1872  planting.  This  planting  contains  735 
trees,  582  of  which  will  cut  posts  or  poles. 

The  best  trees  are  34  feet  in  height,  7J  inches  in  diameter  at  the 
base,  6J  inches  at  five  feet.  Where  well  thinned  they  are  growing 
well,  but  where  standing  but  four  feet  each  way  are  dying  or  making 
very  poor  growth. 

On  the  College  campus,  in  good  soil,  the  Black  walnut  has  made 
very  satisfactory  growths.  It  is  at  best  a  slow-growing  tree,  but  is  per- 
fectly hardy,  of  good  appearance,  and  in  every  way  worthy  of  plant- 
ing. The  trees  have  usually  begun  to  bear  light  crops  of  nuts  when 
from  ten  to  fifteen  years  old. 

Numerous  observations  have  been  made  in  regard  to  the  growth  of 
walnut  trees.  From  an  article  based  on  these  notes,  published  in  the 
Industrialist,  vol.  29,  page  234,  the  following  is  quoted : 

"The  walnut  is  not  a  rapid-growing  tree,  as  is  shown  from  measurements  of 
trees  taken  along  the  Kansas  river  bottom,  in  very  rich,  sandy  soil,  in  which  the 
roots  could  easily  reach  water,  and  where  the  trees  were  well  protected  from  the 
winds  on  the  south  and  on  the  west  by  the  trees  growing  along  the  river.  The 
following  measurements  were  taken : 


Age.  Diameter  at  stump. 

50  years 18  inches. 

45     "     21      " 

39     "     16     " 

55     "  .  25*   " 


Age.  Diameter  at  stamp. 

55  years 22  inches. 

50     "      20      " 

72     "  .  22      " 


"A  considerable  number  of  smaller  trees  of  the  same  age  showed  a  much  less 
average  annual  growth,  while  some  of  the  younger  trees  showed  a  greater  growth. 
The  trees  taken  seem  to  represent  the  average  growth.  These  trees  grew  under 
the  best  of  uncultivated  conditions ;  in  fact,  the  conditions  were  better  than  they 
would  be  under  average  cultivation,  as  the  soil  was  very  loose  and  was  well 
protected  from  the  sun,  and  the  water-table  was  not  over  twelve  feet  below  the 
surface  of  the  ground. 

"Measurements  of  walnuts  growing  under  very  good  cultivation  alongside  a 
corn-field  and  in  a  ravine,  in  very  black  and  rich  loam,  where  one  might  find  the 
best  of  soils  as  well  as  the  best  of  care,  show  the  following  growths: 
Age.  Diameter. 

26  years 13  inches. 

33      "     11      " 

The  walnut  has  been  successfully  propagated  by  planting  the  nuts 
in  the  fall,  or  stratifying  through  the  winter  and  planting  early  in  the 


January  1904.]  Tests  of  Forest  Trees.  89 

spring.  One-year  trees  rnay  be  transplanted  readily,  but  older  trees, 
unless  previously  transplanted,  succeed  but  poorly. 

Plate  1  shows  a  grove  of  Black  walnut  trees  which  stands  on  a 
farm  adjoining  the  College  farm.  The  soil  is  of  good  quality,  for  up- 
land, and  the  tree  growth  is  equal  to  any  walnut  timber  in  this  locality, 
except  that  in  the  rich  creek  bottoms.  The  trees  stand  where  the 
nuts  were  planted  in  1869,  and  have  been  thinned  occasionally,  fur- 
nishing some  fuel. 

At  present  the  trees  average  about  eighteen  feet  apart,  have  good, 
straight  trunks,  and  are  vigorous,  promising  trees.  They  average  44 
feet  high ;  9  inches  in  diameter  at  the  ground,  7f  inches  in  diameter 
at  two  feet,  and  6|  inches  at  six  feet  from  the  ground. 

The  largest  trees  are  around  the  edge  and  in  the  lowest  part  of  the 
grove.  A  number  of  the  best  measure  from  48  to  52  feet  in  height ; 
from  12  to  15  inches  in  diameter  at  the  ground,  from  10  to  13  inches 
at  two  feet,  and  from  9  to  12J  inches  at  six  feet. 

The  poorest  trees  in  the  grove  measure  from  21  to  30  feet  in  height ; 
from  4  to  6  inches  in  diameter  at  the  ground,  from  3  to  5  inches  at 
two  feet,  and  from  3  to  4J  inches  at  six  feet  from  the  ground. 

OSAGE  OKANGE.     (Toxylon pomiferum.) 

From  the  report  of  1886. 

"The  Osage  orange  plantation  stands  as  made,  trees  three  to  four  feet  apart, 
in  rows  four  feet  apart.  No  systematic  thinning  has  been  made.  The  trees  aver- 
age over  20  feet  in  height,  and,  as  shown  by  measurement  at  a  height  of  one  foot 
from  the  ground,  over  10  inches  in  circumference.  As  will  be  understood,  they 
are  much  more  generally  branched  low  and  the  trunk  often  divided  at  the  height 
of  one  foot  from  the  ground.  The  lower  branches  do  not  so  readily  kill  out  by 
shading  as  in  other  trees." 

The  later  growth  of  the  Osage  orange  plantation  of  1872  has  been 
such  as  to  warrant  its  being  recommended  for  general  planting.  It 
has  readily  replaced  itself  from  coppice  growth,  when  cut.  Some  of 
the  trees  now  growing  in  the  1872  plantation  show  that  two  good  posts 
have  been  cut  in  former  years  and  the  trees  now  standing  would  each 
make  several  good  posts. 

At  the  present  date,  1903,  this  planting,  containing  somewhat  less 
than  one-half  acre,  contains  200  trees  which  would  make  350  posts. 

The  trees  of  the  original  planting  average  35  feet  in  height  and  11 
inches  in  diameter  one  foot  from  the  ground.  At  five  feet  from  the 
ground  the  average  diameter  is  7  inches. 

For  fuel  and  posts  the  wood  is  more  valuable  than  any  other  grown 
in  the  artificial  forests.  The  wood  burns  well  even  when  green,  and 
lasts  well. 
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The  posts  are  considered  the  most  desirable  that  are  grown.  Posts 
set  thirteen  years  ago  in  the  vineyards  are  practically  sound  posts  to- 
day. The  only  objection  to  the  post  is  that,  after  drying,  the  wood  be- 
comes so  hard  that  it  is  almost  impossible  to  drive  staples  into  it,  and 
when  stapled  green  the  wood  is  liable  to  check  and  loosen  the  staple. 
This  difficulty  has  been  overcome  satisfactorily  by  the  use  of  smooth- 
wire  ties,  kept  in  place  by  a  shallow  notch. 

The  posts  are  very  strong,  and  less  liable  than  are  most  other  posts 
to  catch  fire  from  burning  grass. 

The  wood  of  the  larger  trees  is  valuable  for  purposes  where  strength 
is  required,  such  as  tool  handles,  tongues  or  other  parts  of  vehicles 
or  implements. 

The  question  as  to  the  desirability  of  hedges  will  not  be  discussed 
here,  but  general  observations  warrant  the  conclusion  that  the  Osage 
orange  is  the  best  hedge-plant  for  our  climate,  and  the  further  con- 
clusion that  it  is  a  poor  plan  to  attempt  to  maintain  a  hedge  and  grow 
posts  with  the  same  plants,  as  it  nearly  always  results  in  a  poor  hedge, 
and  the  posts  could  be  more  economically  grown  in  a  compact  block 
of  ground.  However,  it  is  a  common  observation  in  many  parts  of 
the  state  that  even  in  such  an  extravagant  planting  as  a  neglected 
hedgerow  the  wood  and  posts  pay  large  rent  for  that  land  upon  which 
no  crops  can  be  grown  on  account  of  the  hedge. 

When  grown  singly  or  in  rows,  for  shade  or  ornamental  trees,  the 
Osage  orange  requires  severe  and  frequent  pruning,  in  order  to  form 
a  symmetrical  tree.  With  sufficient  care  fine  trees  may  be  grown, 
and  in  localities  not  well  adapted  to  tree  growth  it  is  well  worth  while 
to  plant  and  prune  this  tree. 

Plate  2  shows  a  well-grown  tree  of  this  species,  probably  between 
thirty-five  and  forty  years  old,  which  measures : 

Height 40  ft.  6  in. 

Diameter  at  the  ground 15 £  inches. 

at  5  feet " UJ       " 

"        at  10  feet 11        " 

"        at  20  feet 5        " 

Some  measurements  obtained  from  a  number  of  old  trees  cut  on 
the  grounds  adjoining  the  campus  may  be  of  interest.  The  soil  was 
upland  of  fair  quality.  The  age  was  determined  by  counting  the  an- 
nual rings. 
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Diameter  Diameter 

Age.  at  base.  at  five  ft. 

30  years 13    inches 11^  inches. 

29     "     11£      "      10       " 

^lO  ••.»•   .  .  .  .   .  .  .  .  »...   .     It/A t/2 

29  "  llf  "  11J  " 

30  "  16  "  13i  " 

22  "  7  "  5J  " 

21  "  7£  "  6  " 

two  forks...  6        "  5        " 


I  at  ground 6£  " 

24     "     6£  "  5J  " 

23  "     9£  "  6  " 

24  •  "     ' 9J-  "  8  " 

The  Osage  orange  has  been  readily  propagated  from  seed.  In  one 
test  in  securing  seed  two  methods  used  have  given  practically  the 
same  stand  of  plants,  One  lot  of  the  fleshy  fruit  was  put  in  a  barrel, 
covered  with  water,  and  early  in  the  spring  the  seed  was  readily 
washed  from  the  softened  pulp  and  planted  immediately. 

The  other  lot  was  dried  through  the  winter  and  in  the  spring  the 
seeds  were  secured  by  pounding  the  dry  fruits  into  pieces  with  a 
hammer.  The  washing  was  the  easier  method. 

AILANTHUS  (TREE  OF  HEAVEN).     (Ailanthus  glandulosa.) 

From  the  report  of  1886. 

"  The  ailanthus  grove,  on  the  highest  ground,  is  now  a  thicket  of  all  sizes,  down 
to  last  year's  sprouts.  The  trees  have  not  been  thinned  out,  and  were  evidently 
planted  at  about  4x5  feet,  though  the  rows  are  filled  up  by  sprouts,  some  of 
which  are  nearly  as  large  as  the  original  seedlings.  The  trees  selected  as  the 
oldest  in  the  grove  averaged  18  feet  high  and  have  a  girth  at  four  feet  of  11 
inches.  On  the  outskirts  of  the  grove  occasional  trees  have  twice  this  circum- 
ference." 

The  ailanthus  does  not  seem  likely  to  form  trees  of  any  consider- 
able size.  It  grows  rapidly  for  a  few  years,  but  later  seems  much  less 
vigorous.  They  have  frequently  been  severely  injured  by  cold.  Dur- 
ing the  severe  winter  of  1898-'99  numbers  of  the  trees  were  killed  to 
the  ground,  and  all  were  severely  injured.  The  trees  possess  con- 
siderable recuperative  power  and  have  usually  formed  new  tops  in  a 
short  time.  The  killing  back  has  been  followed  by  excessive  sprout- 
ing, thickets  of  young  trees  being  formed.  As  grown  here,  the  wood 
is  of  low  fuel  value  and  almost  worthless  for  other  purposes. 

Upon  the  College  campus  the  ailanthus  has  been  sparingly  planted. 
The  best  specimens,  now  about  twenty  years  old,  measure  32  feet  in 
height,  with  a  diameter  at  the  base  of  llf  inches ;  at  five  feet,  8  inches. 

For  ornamental  purposes,  the  most  satisfactory  results  are  secured 
by  cutting  back  frequently,  the  strong  growth  secured  having  a  rich, 
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tropical  appearance.  A  growth  of  eight  or  ten  feet  is  often  made 
during  one  season.  A  seedling  on  the  campus  measured  at  three 
years  18  feet  in  height ;  diameter  at  the  base,  4J  inches ;  at  five  feet 
2J  inches. 

The  ailanthus  has  been  readily  propagated  from  seeds  and  sprouts. 

WHITE  OR  SOFT  MAPLE.    (Acer  saccharinum.) 

From  the  report  of  1886. 

"The  White  or  Soft  maple  is  growing  upon  about  as  high  ground  as  the  plan- 
tation affords,  but,  owing  to  the  mutual  protection  of  the  closely  planted  trees, 
this  grove  on  a  sterile  southern  slope  shows  an  excellent  growth.  The  trees  stood 
originally  about  four  feet  apart  each  way,  but  were  thinned  four  years  ago  to 
eight  feet  apart.  They  stand  over  30  feet  high,  with  straight,  unbranched 
trunks,  and  show  an  average  girth  of  over  15  inches  at  four  feet  from  the 
ground.  At  least  95  per  cent,  of  the  trees  would  furnish  straight  poles  over 
twenty  feet  long." 

The  later  growth  of  the  Soft  maple  trees  in  this  plantation  has  not 
been  so  pleasing.  The  rate  of  growth  has  been  much  slower.  Few 
of  the  trees  have  attained  the  height  of  40  feet.  The  best  trees 
have  a  diameter  of  10  inches  at  4  feet  from  the  ground.  Many 
trees  of  the  original  planting  have  died  and  more  are  making  a  feeble 
growth.  The  Soft  maples  have  produced  a  greater  amount  of  cord- 
wood  than  any  other  species  in  this  planting,  and  while  the  wood  is 
not  as  good  fuel  as  the  ash  or  Osage  orange,  or  even  the  walnut,  the 
greater  amount  produced  has  much  more  than  compensated  for  the 
lower  fuel  value.  The  growth  of  sprouts  from  the  stumps  has  been 
much  more  vigorous  when  the  trees  have  been  in  a  vigorous  state  of 
growth  than  where  the  tree  has  become  feeble  before  being  cut. 

Grown  upon  the  campus  as  a  shade  and  ornamental  tree,  the  Soft 
maple  has  been  satisfactory.  As  the  trees  age  the  wood  seems  to  be- 
come more  brittle  and  the  branches  are  frequently  broken  by  winds 
that  do  no  damage  to  trees  of  other  species.  On  rich  soil  the  trees 
give  promise  of  attaining  a  considerable  age,  but  on  high,  dry  land 
they  seem  to  be  short-lived. 

The  following  measurements,  taken  as  averages  of  trees  of  various 
ages,  growing  in  different  locations,  will  give  an  idea  of  the  rate  of 
growth.  Trees  nineteen  years  old,  grown  in  good,  rich  soil,  gave 
following  average  measurements : 

Height 41    ft.6in. 

Diameter  at  base 11?  inches. 

"         at  5  feet 11 

atlOfeet 7 

Amount  of  cord- wood  in  branches,  15£  cubic  feet. 
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This  rate  of  growth  has  decreased  as  the  trees  aged.  Trees  forty- 
six  years  old,  planted  in  similar  soil,  give  the  following  measurements : 

Height 55    feet. 

Diameter  at  base 16£  inches. 

at  5  feet 14£      " 

"         at  10  feet 14        " 

at  20  feet 10        " 

Cord- wood  in  top  and  branches,  40  cubic  feet. 

On  higher  ground  and  poorer  soil,  trees  the  same  age,  forty-six 
years,  branched  lower,  were  less  vigorous  and  not  as  fine  in  appear- 
ance. The  measurements  are : 

Height 37  feet. 

Diameter  at  base 14  inches. 

at  5  feet 12      " 

"         at  10  feet 9      " 

Cord-wood  in  top  and  branches,  25  cubic  feet. 

The  Soft  maple  is  very  easily  propagated  by  seeds,  which  must  be 
sown  and  lightly  covered  soon  after  they  fall.  The  trees  transplant 
easily. 

Wier's  Cut-leaved  maple  is  a  variety  having  very  finely  dissected 
leaves  and  a  graceful,  rather  drooping  habit  of  growth.  It  has  been 
less  rapid  in  growth,  but  compares  well  for  vigor  and  hardiness. 

HARD  MAPLE.     (Acpr  saccharum.) 

This  species,  also  known  as  the  Sugar  maple,  has  been  more  diffi- 
cult to  propagate  and  transplant,  and  has  been  much  slower  ingrowth. 
It  has  a  handsome  head,  and  seems  to  be  worthy  of  planting  in  rich 
soils  in  the  eastern  part  of  the  state.  It  is  liable  to  be  injured  by  sun- 
scald,  unless  protected  after  transplanting.  On  the  College  grounds, 
it  has  given  good  results  when  planted  among  more-rapid-growing 
trees. 

Trees  set  in  1888,  now  growing  on  the  campus,  in  rich  soil  and 
sheltered  localities,  give  the  following  measurements : 

Diameter 
at  base. 

4f  inches. 

5* 

4 

5 

6 

6 

7* 

8* 


Diameter 
at  five  feet.  Height. 

Scinches  .............  22    feet. 


6* 

5* 


3* 

3 


6 

6f- 
5 


20 

25 

27 

28 

22 

31* 

31 

25 


The  trees  have  borne  but  few  seeds,  and  these  have  germinated  but 
poorly. 
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NORWAY  MAPLE.     (Acer  platanoides.} 

The  species  is  readily  recognized  by  the  close,  thick  head  and  dark 
foliage.  Trees  of  this  species  on  the  campus  have  made  good  growth, 
slower  than  the  Soft  maple,  but  more  rapid  than  the  Hard  maple. 
Though  but  a  few  of  this  species  have  been  planted,  -they  have  uni- 
formly made  good  trees,  and  seem  well  adapted  to  this  climate. 
Young  trees  of  the  dark-leaved  variety,  known  as  Schwedler's  maple, 
seem  equally  as  vigorous.  Plate  3  shows  a  good  specimen  of  Norway 
maple,  planted  1886. 

BOX  ELDER.     (Acer  negundo.) 

Trees  of  this  species  have  made  rapid  growth,  but  are  liable  to  form 
very  low,  bushy  heads,  unless  planted  thickly  or  regularly  and  care- 
fully pruned.  The  wood  makes  fair  fuel  but  is  not  durable  as  posts, 
and  trees  grown  here  have  been  too  crooked  and  irregular  for  other 
uses.  Trees  seventeen  years  old,  grown  upon  high  ground  of  fair 
quality,  average  30  feet  in  height  and  7J  inches  in  diameter  at  four 
feet  from  the  ground.  These  trees  average  about  twenty  cubic  feet  of 
wood  each,  although  much  of  it  is  crooked  and  uneven. 

One  of  the  best  Box  elders  on  the  campus,  grown  in  a  clump  of 
trees,  measured  when  forty-one  years  old : 

Height 44    feet. 

Diameter  at  base 12    inches. 

"         at  5  feet 9£      " 

"         at  10  feet 9        " 

"        at  20  feet 7 

The  Box  elder  is  easily  propagated  from  seed  sown  in  the  fall  or 
stratified  until  spring.  It  transplants  readily. 

HONEY  LOCUST.     (Gleditschia  triacanthos.) 

Plats  of  Honey  locusts  have  been  planted  at  several  different  times 
upon  the  old  College  farm.  A  small  planting  made  in  1891  extended 
from  the  bottom  of  a  ravine  to  the  top  of  a  gravelly  ridge.  The  trees 
were  planted  four  feet  apart  each  way  and  a  part  of  them  cultivated 
for  three  years.  The  growth  and  success  have  been  directly  according 
to  the  location  and  cultivation.  The  best  trees,  those  near  the  ravine, 
measure  30  feet  high,  with  a  diameter  of  4J  inches  five  feet  from  the 
ground. 

Other  plantings  made  at  early  dates  in  similar  soil  and  at  the  same 
distances  show  the  same  conditions,  and  indicate  that  the  Honey  lo- 
cust is  not  well  adapted  for  close  planting  in  poor  soil.  On  good  soil, 
the  Honey  locust  has  shown  rather  poor  growth  in  close  plantings. 
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When  planted  at  greater  distances  the  trees  have  made  better  growths. 
On  the  College  campus  the  Honey  locust  has  shown  a  tendency  to 
form  wide-spreading,  rather  low  trees  when  planted  alone. 

The  largest  trees  of  this  species  were  planted  before  the  College 
owned  the  land,  and,  as  nearly  as  can  be  ascertained,  are  forty  years 
old.  These  trees  are  growing  in  upland  soil  of  medium  quality,  and 
stand  far  enough  apart  to  allow  symmetrical  development.  They 
average  slightly  over  40  feet  in  height,  with  a  spread  of  about  forty 
feet.  The  diameter  at  four  feet  from  the  ground  averages  22  inches. 
They  branch  low,  but  are  very  handsome  and  altogether  desirable 
shade-trees. 

The  best  growth  noted  upon  the  campus  is  that  of  a  tree  which  is 
one  of  a  row  of  seedlings  grown  in  1893.  At  this  date,  August,  1903, 
it  measures : 

Height 34  ft.  6  in. 

Diameter  at  ground 10  inches. 

"         at  5  feet. 8      " 

"         at  10  feet 5      " 

The  following  record  of  a  Honey  locust  planting  in  Lincoln  county 
is  a  fair  average  of  numerous  observations  made  in  various  parts  of 
the  state.  Trees  one  year  old  from  seed  were  planted  in  1886  on  up- 
land soil  of  fair  quality.  The  distance  was  four  feet  apart ;  rows  eight 
feet  apart.  Trees  thinned  in  1900  to  eight  feet  each  way.  No  culti- 
vation since  the  fifth  year.  Dust  from  a  well-traveled  road  has  caused 
some  injury  in  very  dry  seasons.  Greatest  height,  29J  feet ;  average 
height  of  sixty  consecutive  trees,  22  feet  and  2  inches ;  greatest  di- 
ameter of  sixty  consecutive  trees,  at  four  feet  from  the  ground,  6 
inches ;  average  diameter  at  four  feet  from  the  ground,  4  inches.  It 
would  seem  that  this  combination  of  the  qualities  of  durability,  re- 
sistance to  drought  and  fair  rate  of  growth  make  this  one  of  the 
most  desirable  trees  for  planting  in  western  Kansas. 

The  Honey  locust  is  readily  propagated  from  seed.  Seed  planted 
in  the  fall  has  usually  given  a  fair  stand,  but  the  germination  of  seed 
in  succeeding  seasons  is  sometimes  troublesome.  Soaking  in  water 
heated  to  150  deg.  Fahrenheit  has  given  good  results. 

Many  Honey  locust  trees  are  thornless.  This  characteristic  may 
usually  be  noticed  in  the  nursery  row  or  seedling  bed,  and  it  is  well 
to  select  such  trees  for  shade  and  street  trees.  Seed  from  the  thorn- 
less  trees  has  produced  many  trees  with  thorns,  though  the  proportion 
of  thornless  trees  is  greater  than  from  the  seed  from  thorny  trees. 
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BLACK  LOCUST.     (RoUnia  pseudacacia.) 

The  Black  locust  was  planted  quite  extensively  during  the  first 
part  of  the  decade  18SO-'90.  Good  growths  resulted  in  all  plantings, 
but  the  borers,  Cyllene  robinia},  have  so  seriously  injured  the  trees  as 
to  prevent  their  growing  large  enough  even  for  small  posts.  Were  it 
not  for  this  insect,  the  Black  locust  would  probably  be  our  best  tree 
for  post  production,  but  is  not  to  be  recommended  for  localities  in- 
fested by  this  insect. 

It  seems  probable  from  observations  made  here  that  the  best  re- 
sults from  Black  locusts  are  secured  by  cutting  as  frequently  as  the 
trees  reach  a  suitable  size  for  posts.  The  rapid-growing  sprouts  seem 
less  liable  to  injury  than  slower-growing  stocks.  The  trees  may  be 
relied  upon  to  renew  from  sprouts.  Trees  ten  years  old  measure  20 
feet  in  height,  and  4  inches  in  diameter  at  four  feet  from  the  ground. 
Trees  twenty  years  old  measure  30  feet  in  height,  and  8  inches  at  five 
feet  from  the  ground.  The  Black  locust  has  been  readily  propagated 
from  seed  treated  in  the  same  way  as  those  of  the  Honey  locust. 

COFFEE  BEAN.     (Gymnocladus  dioica.) 

The  Coffee  bean  has  not  been  widely  planted,  but  has  succeeded 
well  wherever  tried.  The  young  trees  make  fairly  rapid  growth,  reach- 
ing a  height  of  20  feet  and  a  diameter  of  4  inches  at  five  feet  from 
the  ground  in  ten  years.  Older  trees  have  maintained  a  fair  rate  of 
growth.  The  Coffee  bean  is  a  desirable  shade-tree.  When  young  the 
trees  have  a  strong  growth  of  leaves  and  shoots  that  produce  a  pleas- 
ing, almost  tropical  effect.  The  older  trees  are  pleasing  in  leaf  and 
blossom,  but  their  winter  form  is  less  desirable,  usually  presenting  a 
rather  bare,  grotesque  form.  Some  of  the  trees,  however,  are  entitled 
to  be  classed  as  picturesque  in  their  winter  form.  The  Coffee  bean 
has  been  readily  propagated  by  seed  planted  in  the  fall  or  treated  with 
hot  water,  as  describe^  for  the  locust.  They  also  grow  readily  from 
root  cuttings  or  sprouts. 

RUSSIAN  MULBERRY.     (Morus  alia.) 

This  tree  has  not  been  largely  planted  by  the  College  or  Experi- 
ment Station,  but  to 'the  extent  of  its  planting  has  proven  a  useful 
and  valuable  tree.  It  is  inclined  to  be  shrubby  in  growth,  and  re- 
quires vigorous  pruning  to  form  a  straight  trunk.  A  promising 
method  of  pruning  is  to  cut  the  trees  back  to  the  ground  after  the 
first  or  the  second  year's  growth  and  restrict  the  coppice  growth  to 
one  strong,  straight  shoot.  It  is  not  uncommon  for  the  new  shoots  to 
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make  a  growth  of  eight  feet  in  height  and  an  inch  in  diameter  in  one 
season. 

Ordinarily  the  mulberry  has  made  sufficient  growth  to  make  fair 
posts  in  ten  or  twelve  years,  and  in  low,  rich  soil  somewhat  sooner. 
They  have  endured  close  planting  in  rich  soil,  but  on  poor  soil  have 
made  but  slow  growth  in  thick  plantings.  Its  thick,  shrubby  growth 
makes  it  a  desirable  tree  for  windbreaks.  When  grown  at  greater 
distances  it  has  required  severe  pruning  in  order  to  form  trees  of  even 
appearance.  Trees  grown  in  this  way  have  frequently  made  a  diam- 
eter of  ten  inches  at  four  feet  from  the  ground  in  fifteen  years. 

A  twenty-two-year-old  tree  growing  in  Harper  county  on  rich, 
moist  soil  furnishes  the  best  measurements  taken.  The  tree  forked 
near  the  ground,  but  four  feet  from  the  fork  the  three  branches  meas- 
ured 15, 10  and  8  inches,  respectively,  and  would  probably  cut  twenty 
good  posts. 

The  mulberry  has  withstood  the  drought  without  apparent  injury, 
but  has  been  killed  back'somewhat  in  very  severe  winters.  In  most 
cases  the  injury  has  affected  only  the  previous  year's  wood,  and  the 
trees  have  in  nearly  every  instance  made  a  good  recovery.  The  posts 
are  durable,  and  the  wood  makes  good  fuel,  It  is  to  be  recommended 
for  general  planting. 

The  mulberry  has  been  readily  propagated  by  seeds.  Good  results 
have  been  secured  by  planting  the  seeds  as  soon  as  ripe,  either  by 
planting  the  entire  fruit,  or  by  washing  the  seeds  from  the  pulp  and 
planting  immediately.  The  seeds  soon  germinate,  and  in  good  seasons 
have  made  a  growth  of  from  one  to  two  feet  during  the  summer  and 
fall.  Washing  and  drying  the  seeds  and  planting  the  following  spring 
has  also  been  practiced  with  fair  success. 

COTTON  WOOD.     (Populus  monolifera.) 

The  cottonwood  has  been  the  most-rapid-growing  species  under 
observation.  As  should  be  expected,  the  wood  of  such  rapid  growth 
is  of  comparatively  low  value  for  fuel  and  timber,  and  has  but  little 
durability  when  used  as  posts.  For  barrels,  packing  cases,  boxes  and 
crates  the  lumber  is  considerably  used.  With  an  increasing  demand 
and  decreasing  supply  of  other  woods  for  such  purposes,  it  seems 
probable  that  plantations  of  cottonwood  might  be  made  profitable. 
On  sandy  land  and  land  along  rivers  liable  to  wash,  cottonwood 
groves  would  prove  desirable. 

On  uplands  the  cottonwood  gives  evidence  of  being  short-lived, 
while  on  lower  bottom  lands  trees  thirty  years  old  are  making  vig- 
orous growths.  It  is  the  only  species  of  which  any  number  have 
made  growth  of  sufficient  size  to  make  sawed  lumber. 
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A  good  average  tree,  growing  in  fairly  rich  soil,  at  twenty-four 
years  gave  the  following  measurements : 

Height 71  feet. 

Diameter  at  base 28  inches. 

"         at  5  feet 24      " 

"         at  10  feet 21£    " 

"         at  20  feet 19      " 

"         at  30  feet 12£    " 

making  one  good  and  one  fair  log  for  sawing,  and  the  tops  and  branches 
containing  slightly  over  one-half  cord  of  wood. 

Measurements  made  of  a  small  grove  in  Rice  county,  growing  in 
sandy  land  of  fair  quality,  averaged  at  nineteen  years :  Diameter  at 
five  feet  from  the  ground,  16  inches ;  at  ten  feet,  13J  inches ;  at  fifteen, 
10J  inches. 

As  a  shade  or  street  tree,  the  desirability  of  the  cotton  wood  is 
questionable.  The  cottony  substance  which  floats  the  seeds  is  ob- 
jectionable when  the  seeds  are  ripening,  but  this  may  be  avoided  by 
planting  trees  propagated  from  cuttings  of  staminate-flowered  trees. 
Cottonwoods  are  propagated  from  seed,  which  should  be  sown  as  soon 
as  ripe,  covering  it  lightly.  The  young  seedlings  are  easily  obtained 
from  sand-bars  in  the  principal  rivers,  and  frequently  from  fields  near 
seed-bearing  trees.  Cuttings  of  ripe  wood  are  easily  grown. 

WHITE  OR  SILVER  POPLAR.    (Populus  alla.)i 

White  or  Silver  poplar  is  much  the  same  in  characters  of  growth 
as  the  cottonwood,  the  timber  being  more  valuable.  It  has  been 
much  shorter- lived  and  not  so  resistant  in  regard  to  drought  and  cold, 
much  more  liable  to  sprout  badly,  and  much  less  certain  to  form 
straight  trunks  than  the  cottonwood.  It  is  readily  propagated  from 
cuttings  and  suckers. 

LOMBARDY  POPLAR.    (Populus  nigra  italica.) 

This  species  has  proved  to  be  short-lived  in  all  situations.  For  the 
first  few  years  a  rapid  growth  was  made,  but  later  growths  have  been 
uneven  and  irregular,  with  many  dead  branches.  It  has  little  to  recom- 
mend it. 

QUAKING-  ASP.    (Populus  tremuloides.) 

The  only  planting  of  this  species  was  made  in  a  block  set  by  the 
United  States  Division  of  Forestry  in  1897.  The  trees  have  made  a 
rapid  growth,  but  are  less  vigorous  and  probably  less  hardy,  and.  as  far 
as  noted,  inferior  to  the  Cottonwood. 
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THE  WHITE  ELM.     (  Ulmus  americana.) 

The  White  elm  has  been  planted  for  shade  and  ornament  only,  and 
for  these  purposes  is  highly  recommended.  It  has  succeeded  in  all 
sorts  of  soils  and  locations,  the  rate  of  growth  decreasing'in  poor  soil 
and  dry  situations.  In  poor  soil  and  exposed  places  it  is  liable  to 
form  low,  spreading  tops,  but  a  large  majority  of  the  trees  planted  are 
well  formed,  fine  appearing,  strong,  tough,  and  less  liable  to  injury 
from  wind  than  more-rapid-growing  species.  They  stand  transplant- 
ing and  pruning  well,  have  not  been  seriously  injured  by  drought, 
and  are  in  every  way  desirable  for  planting  when  the  living  tree,  and 
not  the  product,  is  the  end  in  view.  The  wood  is  tough,  usually  hard 
to  split,  and  for  fuel  rated  quite  low. 

The  rate  of  growth  is  moderate,  seedlings  reaching  the  height  of 
2  or  3  feet  the  first  season,  and  frequently  making  an.  annual  growth 
of  2  to  3  feet  in  height  during  the  first  four  years  of  its  growth.  In 
close  planting  the  trees  have  made  straight  growths,  but  are  much 
less  vigorous  than  where  given  sufficient  room,  thinning  being  re- 
quired before  the  trees  are  of  sufficient  size  to  pay  for  the  work. 

An  average  of  a  number  of  trees  twenty-three  years  old  gives 
growths  as  follows : 

Height 40  feet. 

Diameter  at  base 12  inches. 

Diameter  at  five  feet 10  inches. 

Cord-wood,  16  cubic  feet. 

• 

The  rate  of  growth  is  somewhat  slower  in  older  trees,  but,  judging 
from  trees  in  various  localities  and  situations,  the  White  elm  is  one  of 
the  most  durable  trees  grown  in  our  climate.  The  White  elm  has  been 
readily  propagated  from  seed  sown  as  soon  as  ripe  and  covered  lightly. 

RED  ELM.     (Ulmus  fulva.) 

The  Red  elm  compares  very  favorably  with  the  White  elm  in  rate 
of  growth  and  desirability.  The  growth,  as  noted  here,  is  likely  to  be 
more  upright  and  not  so  graceful  in  appearance.  The  wood  is  more 
valuable  for  fuel,  and  when  well-seasoned  makes  fair  posts.  The 
poles  are  useful  for  a  variety  of  purposes.  Trees  of  as  great  age  and 
size  as  the  White  elm  are  seldom  found,  but  those  now  growing  seem 
equally  hardy  and  vigorous.  The  Red  elm  has  been  readily  propaga- 
tea.  by  seeds  sown  in  the  fall  or  kept  until  spring,  stratified  in  sand. 
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CORK  OR  ROCK  ELM.     (  Ulmus  racemosa.) 

The  Cork  elm  is  muck  slower  in  growth  than  either  the  Red  or  the 
White  elms.  Trees  ten  years  old  have  not  made  a  growth  of  one  foot 
each  year.  It  is  very  hardy  and  of  good  appearance.  The  wood  is 
tough  and  strong.  Seeds  should  be  sown  as  soon  as  ripe. 

HACKBERRY.     ( Celtis  occidentalis. ) 

The  hackberry  has  been  planted  in  various  soils  and  locations  and 
invariably  proved  to  be  a  good  tree.  The  rate  of  growth  is  about 
equal  to  elm,  in  rich  soil  rather  more  rapid  than  elm.  The  wood 
makes  very  fair  fuel,  but  is  of  low  value  for  posts.  The  trees  are 
readily  propagated  from  seed,  sown  in  fall  or  stratified  in  moist  sand 
or  soil  over  winter  and  planted  the  following  spring. 

PLANE  TREE  (SYCAMORE).     (Platanus  occidentalis.) 

This  species  has  been  planted  at  this  Station  only  as  an  ornamental, 
and  has  been  uniformly  hardy,  but  of  rather  slow  growth.  It  usually 
forms  an  open,  spreading  head,  making  poor  shade.  Much  the  best 
growth  has  been  made  in  low,  rich  soil,  but  even  on  high  ground  they 
have  made  satisfactory  trees. 

Trees  twenty-two  years  old  give  the  following  measurements : 

Height 33  ft.  6  in. 

Diameter  at  base 9£  inches. 

"         at  5  feet 7        " 

at  10  feet 6 

at  15  feet 4£      " 

The  sycamore  has  been  propagated  from  seed  sown  in  the  spring 
and  covered.  As  a  rule,  but  a  small  per  cent,  of  the  seed  has  ger- 
minated. 
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THE  OAKS. 


Probably  no  group  of  trees  is  so  universally  admired,  and  justly  so. 
The  oak  is  a  tree  that  "lives  in  song  and  story,"  is  handsome,  useful 
in  many  ways,  long-lived,  proverbially  strong,  and  in  every  way  ad- 
mirable. Like  many  other  things  most  desirable,  possession  of  them 
is  to  be  obtained  at  considerable  expense  of  time  or  money,  or  both. 

In  order  to  be  able  to  transplant  a  tree  of  any  size,  it  must  have 
been  lifted  or  transplanted  while  a  small  tree,  usually  several  times, 
before  it  reaches  a  size  considered  desirable  by  tree-growers,  generally 
from  five  to  eight  feet.  The  grower  is  certain  to  sustain  some  loss, 
the  transplanting  is  more  or  less  expensive,  and  the  trees  are  conse- 
quently comparatively  high-priced. 

If  the  acorns  are  planted  where  the  tree  is  desired  it  is  a  long  time 
before  the  tree  is  of  sufficient  size  to  insure  it  respectful  treatment. 
If  the  acorn  be  planted  in  the  fall  it  is  sought  by  mice,  squirrels,  and 
skunks,  and  other  nut-loving  animals.  Stratifying  in  moist  sand  over 
winter  and  planting  early  in  the  spring  is  necessary  if  the  small  ani- 
mals are  numerous.  Ten  to  fifteen  inches  is  a  very  good  growth  for 
the  first  season,  consequently  careful  cultivation  is  essential  to  its 
success.  But  in  a  few  years  the  bright  fall  coloring  and  the  generally 
attractive  appearance  gives  the  oak  an  honored  place.  Oaks  succeed 
well  in  partial  shade  and  are  especially  well  adapted  for  planting 
among  short-lived  species. 

PIN  OAK.     (Quercus  palustris.) 

This  is  one  of  the  best  oaks  tested  by  the  College  or  Experiment 
Station.  It  is  one  of  the  most-rapid-growing  of  the  genus,  and  a  par- 
ticularly handsome  tree,  of  symmetrical  form,  fine  glossy  foliage,  which 
assumes  a  brilliant  coloring  in  the  fall  and  is  retained  well  through 
the  winter,  a  desirable  character  for  a  windbreak  tree.  It  is  one  of 
the  most  easily  transplanted  of  the  oaks,  and  is  reported  as  succeeding 
well  in  cities,  a  fact  in  its  favor,  as  dust  and  smoke  are  believed  to  be 
injurious  to  most  of  the  oaks. 

Plate  5  shows  a  good  specimen  of  Pin  oak  set  in  1888,  then  a  tree 
about  3  feet  high. 
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SHINGLE  OAK.     (Quercus  Mrioaria.) 

The  Shingle  oak  is  equally  desirable  with  the  Pin  oak.  Its  foliage 
is  a  fine  glossy  green,  well  colored  in  the  fall  and  retained  through 
the  winter.  It  has  transplanted  readily  and  made  good  growth. 

KED  OAK.     (Quercus  rulra.) 

The  Red  oak  has  been  used  in  replanting  land  where  a  quicker- 
growing  species  of  tree  is  standing.  It  transplants  readily  and  has 
been  easily  grown  from  the  acorns.  It  is  a  fine,  handsome  tree,  the 
fall  coloring  being  excelled  by  none. 

BLACK  OAK.     (Quercus  tinctoria.) 

The  Black  oak  has  been  grown  upon  the  campus  and  compares 
closely  with  the  Red  oak  except  in  fall  coloring. 

BUR  OAK.     ( Quercus  macrocarpa.) 

The  Bur  oak  has  been  grown  successfully  in  various  locations  upon 
the  College  cmmpus  and  in  forest  plantings  among  larger  trees.  It  is 
rather  more  difficult  to  transplant  than  the  species  previously  named, 
but  it  is  easily  grown  from  acorns.  The  trees  are  frequently  rough 
and  somewhat  irregular  in  appearance  even  while  young,  but  are 
always  strong  and  vigorous  in  appearance. 

YELLOW  CHESTNUT  OAK.     (Quercus  muhlenbergii.) 

The  Yellow  Chestnut  oak,  like  the  Bur  oak,  is  rather  difficult  to 
transplant,  but,  like  it  also,  is  easily  grown  from  acorns.  It  has  been 
of  slower  growth  than  most  other  species,  but  has  succeeded  well  in  a 
variety  of  soils. 

CHESTNUT  OAK.     (Quercus  prinus.) 

The  Chestnut  oak  has  made  a  good  growth  in  a  variety  of  soils. 
The  young  trees  are  handsome,  very  slender  in  growth,  and  succeed- 
ing well  among  other  species.  This  oak  has  been  transplanted  quite 
easily,  and  although  but  few  acorns  have  been  planted,  they  have 
germinated  well. 

SWAMP  WHITE  OAK  AND  WILLOW  OAK. 

(Quercus  bicolor.)  (Quercus  phellos.) 

The  Swamp  White  oak  and  the  Willow  oak  are  represented  by  but 
few  trees  —  these  growing  in  the  lowest  ground  on  the  campus.  They 
are  hardy  and  have  made  good  growths. 
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ENGLISH  OAK.     ( Quercus  rolur. ) 

The  English  oak  has  been  seriously  injured  in  severe  winters,  nearly 
all  trees  being  killed  to  the  ground  in  February  1899. 

Table  I  shows  rate  of  growth  of  various  oaks  growing  on  the  Col- 
lege grounds. 

TABLE  I.     OAKS  ON  COLLEGE  CAMPUS. 


Planted  1885.    Measured  November,  1903. 

Set  1888. 

Series. 

Height. 

Diam. 
at 
ground. 

Diam. 
at  2  ft. 

Diam. 
at  6  ft. 

Series. 

Height. 

Diam. 
at 
ground. 

Diam. 
at  2  ft. 

Diam. 
at  6  ft. 

PIN  OAK. 

RED  OAK. 

No. 
1 

Ft.-In. 
37  3 

Inches. 
12.75 
12.5 
12.25 

Inches. 
10.25 
9.75 
9.75 

Inches. 
8.5 
7.375 
7.5 

No. 
1. 

Ft.-In. 
16-6 
17 
16 

Inches. 
3.75 

4.25 

Inches. 
3 
3.75 
4 

Inches. 
2 
3 
3.5 

2 

33-1.5 
34-6 

2  

3  

3  

SWAMP  WHITE  OAK. 

BLACK  OAK. 

1. 

21-1.5 
29 

10.5 
12.25 

8.5 

10.5 

6 
7.25 

1  
2  

18 
17-6 
16-9 

18 

4 

3.75 
3.5 

4 

3.5 
3 
2.75 
3 

2.25 
2 
2 
2.5 

2  

SHINGLE  OAK. 

3  
4  

WHITE  OAK. 

1  
2  

3 

33-4 
30-2 
30-2 
33 
36-4 
34-8 
29-10 

11.25 
11.75 
10.25 
15 
12.25 
11.25 
10.25 

9.125 
9.5 
7.75 
8.5 
11 
9.25 
8.25 

7.75 
7 
6.25 
6.125 
6.5 
7 
6.25 

1  
2  
3  

19-4 

18-6 
19 

4.5 
4 
4.25 

4 

3.75 
4 

3.35 
3.25 
3.5 

4 

5  

6  
7  

BOB  OAK. 

- 

1. 

20 
16 
22 
21 

5.5 
4.5 
5 

5.25 

5 
3.75 
4.5 
4.5 

4 
3 
3.75 
4 

2  
3  
4  

CHESTNUT  OAK. 

1 

15 
17 
19 
22 
24 

3.5 
4 
3.5 
3.75 
4 

3 
3.25 
3 
3.25 
3T5 

1.75 
2.5 
2.75 
2.75 
2.5 

2  
3  
4  
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CONIFERS. 


AUSTRIAN  AND  SCOTCH  PINES. 

The  opinions  expressed  in  the  Kansas  Experiment  Station  Bulletin 
No.  10,  published  by  the  Department  of  Horticulture  and  Entomology 
in  1890,  have  been  confirmed  by  observations  made  and  notes  taken 
during  the  past  thirteen  years. 

There  is  no  question  as  to  the  desirability  of  evergreen  trees. 
Whether  studied  from  the  standpoint  of  the  landscape  artist,  of  the 
promoter  who  wishes  to  improve  property  for  the  increase  of  value, 
or  from  the  standpoint  of  the  stock-feeder  who  realizes  that  wind- 
breaks save  corn,  and  corn  is  money,  the  evergreens  are  to  be  consid- 
ered as  among  the  most  beautiful  and  useful  trees.  The  success  of 
plantings  made  by  the  Kansas  Agricultural  College  in  various  soils 
and  situations  is  most  encouraging  for  tree-planters. 

While  some  notes  upon  the  rate  of  growth  may  be  of  interest,  the 
full  description  and  discussion  of  the  species  given  in  Bulletin  10 
need  not  be  repeated  here.  The  suggestions  given  for  transplanting 
and  cultivating  may  be  indorsed  and  emphasized.  Best  success  has 
continued  to  be  secured  from  settings  made  just  before  growth  be- 
gins, and  clean,  thorough  cultivation  has  sufficed  for  good  growth 
with  well-established  trees.  In  some  seasons,  when  extremely  trying 
weather  has  closely  followed  the  time  of  planting,  watering  has  been 
very  beneficial.  In  all  cases  when  watering  is  done,  it  should  be  done 
thoroughly,  and  the  ground  thoroughly  soaked,  and  the  surface  culti- 
vated as  soon  as  the  ground  is  sufficiently  dry  for  working. 

The  oldest  pines  growing  on  the  College  and  Experiment  Station 
grounds  are  of  mixed  plantings  of  Scotch  and  Austrian,  made  in  1872 
and  1873.  Some  of  the  trees  were  two  and  some  three  years  old  when 
set.  The  trees  were  set  in  a  nursery,  the  rows  four  feet  apart  and  the 
trees  two  feet  apart  in  the  row.  Thinnings  were  made  by  transplant- 
ing trees  to  other  parts  of  the  College  grounds ;  the  trees  now  stand 
at  irregular  distances  from  four  to  twelve  feet  apart.  Some  of  the 
trees  transplanted  from  the  College  farm  to  other  situations  and  better 
soil  have  made  better  growth  than  those  left  in  the  row,  but  the  larg^ 
est  pine  trees  on  the  grounds  are  those  remaining  where  planted  in 
the  nursery  rows  in  rich  alluvial  soil. 

The  mixed  pine  planting  in  1872  was  measured  in  the  summer  of 
1896.  The  trees  were  those  remaining  where  planted  in  the  nursery 
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rows  in  1872.  The  rows  extended  north  and  south,  with  rows  of  ash, 
elm,  walnut,  maple  and  ailanthus  crowding  close  on  each  side.  The 
soil  is  upland  prairie,  a  shallow  loam  with  stiff  clay  subsoil.  The 
trunks  are  straight  and  slender,  with  small  side  branches.  This  is 
probably  the  result  of  crowding.  The  average  of  sixty-five  Austrian 
pines  was : 

Height 27.3  feet. 

Diameter  at  ground 8.2  inches. 

at  6  feet 5.5      " 

The  best  ten  Austrian  pines  averaged : 

Height 34.2    feet. 

Diameter  at  ground 10 . 25  inches. 

11         at  6  feet 7  " 

In  January,  1903,  the  same  ten  trees  averaged : 

Height 40  feet. 

Diameter  at  ground 12  inches. 

"         at  6  feet 8      " 

The  average  of  the  best  ten  Scotch  pines  in  1896  was : 

Height 32.7  feet. 

Diameter  at  ground 9     inches. 

at  6  feet 6 

In  January,  1903,  the  same  trees  averaged : 

Height 40    feet. 

Diameter  at  ground 11J  inches. 

at  6  feet 7 

In  another  block  of  trees,  planted  a  year  later,  1873,  in  the  same 
kind  of  soil,  but  without  shelter  rows,  sixty-three  Austrian  pines  aver- 
aged, in  1896 : 

Height 32       feet. 

Diameter  at  ground 10       inches. 

at  6  feet 6.66 

In  January,  1903,  the  same  block  averaged : 

Height 39     feet. 

Diameter  at  ground 12      inches. 

at  6  feet 8.2      " 

In  1891,  blocks  of  Scotch  and  Austrian  pines  were  set  in  rows  four 
feet  apart  and  about  four  feet  in  the  row.  They  were  at  that  time 
from  6  to  12  inches  in  height.  They  were  given  good  cultivation, 
and  during  the  first  season  were  well  watered  during  a  drought. 

In  February  1896,  319  Scotch  pines  averaged  7  feet  and  6  inches 
in  height  and  2J  inches  in  diameter  at  one  foot  from  the  ground. 

At  the  same  date,  February  1896,  334  Austrian  pines  averaged  5 
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feet  5  inches  in  height  and  1T%  inches  in  diameter  at  one  foot  from 
the  ground.  Where  left  unthinned,  the  stronger  trees  have  practically 
overgrown  the  weaker  ones,  and  at  this  writing,  November  1903,  at 
least  one-third  of  the  trees  are  crowded  out. 

In  November  1903,  100  Scotch  pines  averaged  18  feet  4  inches  in 
height  and  3^  inches  ki  diameter  at  four  feet  from  the  ground.  The 
tallest  trees  are  24  feet  in  height ;  the  greatest  diameter  at  four  feet 
from  the  ground  is  5J  inches. 

One  hundred  Austrian  pines  measured  November  1903,  averaged  16 
feet  4  inches  in  height  and  4J  inches  at  four  feet  from  the  ground. 
The  tallest  trees  are  21  feet  in  height ;  the  greatest  diameter  at  four 
feet  from  the  ground  is  5|  inches. 

These  two  pines,  the  Scotch  and  the  Austrian,  seem  nearly  equal  in 
hardiness  and  rate  of  growth.  The  choice  for  setting  would  depend 
upon  other  considerations.  The  Austrian  seem  more  nearly  certain 
to  form  straight,  regular  trunks  when  planted  singly  or  in  small 
groups,  but  in  larger  plantings  the  Scotch  pine  is  little  inferior.  The 
Austrian  is  rather  darker  and  heavier  in  appearance;  perhaps  too 
much  so  for  best  artistic  results  in  small  plantings.  The  Scotch  pine 
is  morfe  variable,  usually  of  a  lighter  color  and  more  graceful  and  less 
stately  appearance. 

Tables  II  and  III  give  a  comparison  of  the  rate  of  growth  of  the 
Austrian  and  Scotch  pines  planted  on  the  College  campus : 


TABLE  II.     AUSTRIAN  PINES  ON  COLLEGE  CAMPUS. 

Transplanted  from  nursery  stock  set  in  1872-'73. 


June,  1897. 


Series 
No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2V4  ft., 
inches. 

Diam. 

at  6  ft., 
inches. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2tt  ft., 
inches. 

Diam. 

at  6  f  fc., 
inches. 

47... 

23-6 

10 

8  25 

6  75 

28 

12 

9.5 

9 

48.. 

24 

9 

7  5 

6  25 

30-6 

12  5 

8  75 

7.5 

49... 

30-6 

12  75 

10  37 

9  25 

38-4 

15.75 

13 

11.5 

50. 

30 

11  75 

10  62 

9  25 

37-9 

15 

13.5 

11,25 

52. 

20 

11 

9 

7  25 

26 

13  5 

11  5 

9.75 

53.  .... 

26 

12 

10  5 

8  5 

31-6 

15 

12.5 

11 

54. 

20 

10 

8  75 

6  5 

25-4 

10  5 

9.5 

7.25 

55  

25 

12  5 

10  5 

9  25 

32 

16 

14 

13.5 

7. 

23-3 

13 

12  5 

9  5 

28-8 

16  75 

15 

12.75 

8  

23-9 

14 

11  75 

10 

27-3 

18.5 

15 

12.5 

9. 

27 

14 

11  5 

10  25 

33-8 

20.5 

16 

14 

10  

32 

17 

14 

11.5 

37-3 

19.75 

16 

15.25 

11. 

30-6 

9  5 

7  5 

6  25 

38 

11.5 

8.5 

7.25 

12  

35 

14 

12.5 

9.5 

39-6 

15.75 

13 

11 

13  

27-6 

13 

10  5 

8.75 

36 

14 

12 

10.5 

14. 

29-10 

13 

11 

9 

35-6 

15 

12 

11.5 

15  

29 

13 

10.25 

9.25 

35 

15 

12.5 

12.25 

16  

24-6 

11 

9.5 

8 

27-3 

13.5 

10.25 

8.5 

January,  1903. 
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.  TABLE  III.     SCOTCH  PINES  ON  COLLEGE  CAMPUS. 


1897. 


Series 
No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 

at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

1. 

19 

12 

11 

7  5 

21 

14 

11 

8 

2  

32 

15.5 

14 

10.75 

37-6 

17.75 

15 

13.25 

3  

35 

17 

15 

11.5 

40 

19.5 

17 

14.25 

4. 

30 

12.75 

11  5 

9  75 

36 

15.25 

12.25 

11.5 

5  

32 

15.5 

12.75 

12 

36-6 

16.5 

16.25 

13.5 

6  

32 

12.5 

10 

9.5 

37-6 

13.25 

11.75 

10.5 

7 

30 

12  5 

11 

9 

35-6 

14.75 

11.5 

10.25 

8  

29-6 

)         ( 

11* 

10 

35-6 

)         ( 

13 

10.75 

9. 

29 

fffi*} 

11 

g 

35-3 

f25*} 

11 

9 

10  

29 

5    J 

14 

11 

35 

\        I 

15 

12. 

1902. 


*  One  trunk ;  divides  into  three  trees  one  and  one-half  feet  from  ground. 

WHITE  PINE.     (Pinus  strains.) 

It  is  pleasant  to  record  the  fact  that  the  hope  expressed  in  Bulletin 
No.  10,  "that  continued  trial  may  prove  our  present  judgment  of  the 
hardiness  of  this  tree  mistaken,"  seems  likely  to  be  realized.  The 
trees  which  were  well  established  at  that  writing  have  made  uniformly 
good  growths  during  the  past  thirteen  years,  and  are  now  fine,  hand- 
some trees.  It  has  been  more  difficult  to  handle  than  the  Austrian 
and  the  Scotch,  and  a  much  greater  loss  has  followed  each  setting  and 
transplanting,  and  it  is  in  all  probability  inferior  to  those  species  for 
general  planting.  See  table  IV. 

PITCH  PINE.    (Pinus  rigida.) 

The  Pitch  pine  seems  to  have  little  to  recommend  it  except  perfect 
hardiness.  The  trees  noted  in  1890  as  "the  least  attractive  of  the 
pines,"  and  as  having  an  "  unkempt  appearance,"  have  not  improved 
with  age.  See  table  V. 

TABLE  MOUNTAIN  PINE.     (Pinus  pung ens.) 

The  Table  Mountain  pine  continues  to  rank  as  perfectly  hardy, 
and,  as  they  age,  confirm  the  judgment  expressed  in  Bulletin  10, 
that  they  "  are  much  less  available  in  planting  than  the  Scotch  and 
Austrian  on  account  of  rather  too  picturesque  irregularity  in  form, 
and  are  scarcely  desirable  in  limited  grounds."  For  plantings  upon 
poor,  stony  soil  this  species  may  be  worthy  a  trial.  The  growth  in 
recent  years  compares  well  with  other  species.  See  table  VI. 

RED  CEDAR.     (Juniperus  virginiana.) 

The  Red  cedar  continues  to  deserve  the  good  opinion  in  which  it 
has  always  been  held.  Although  at  some  seasons  the  foliage  is  rather 
too  faded  and  brown 


to  merit  the  name  "evergreen," 


and  although 
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some  of  the  trees  as  they  age  incline  to  an  open  and  scraggy  growth, 
yet  in  general  its  appearance  is  such  as  to  make  it  a  welcome  addition 
to  any  Kansas  landscape.  Its  extreme  hardiness  when  once  it  is  well 
rooted,  its  great  beauty  as  a  young  tree  and  its  value  when  grown  en- 
title it  to  a  place  in  the  list  of  desirable  trees.  See  table  IX. 


TABLE  IV.     WHITE  PINES  ON  COLLEGE  CAMPUS. 


1897. 

1902. 

Group 
No. 

Height, 
ft.-in. 

Diam. 

at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

4  
7  

18-6 
15-6 

5.125 
5.5 

.25 
.75 

3.125 
3.125 

25 
26 

12 

10 

9 
8  25 

7.75 

7  5 

8  

17 

6.125 

62 

3  125 

26 

11  25 

8  25 

7  75 

12 

17 

4  75 

25 

2  75 

25  6 

9  75 

7  75 

6  75 

15  

18 

5  25 

.125 

3.25 

25  8 

9  5 

7  5 

6  5 

16 

14-6 

4  125 

3  25 

2  25 

25  6 

6  75 

6  5 

5  75 

17  

21 

7 

6 

5 

32.6 

11  25 

9 

g 

18 

12 

4  125 

2  875 

1  5 

30  8 

11 

8  75 

7  5 

19  

18 

7 

5.875 

3.75 

31  4 

12  75 

8  5 

7 

21 

20 

6  75 

5  125 

3  625 

32  4 

11  25 

8  5 

7  5 

22  

12 

3.625 

2.625 

1.25 

23.8 

7  5 

5  75 

5 

23  
24  

22-1.5 
11-6 

8 
4.5 

6.5 
3.125 

4.5 
1.625 

31.6 
26 

11.75 

8.75 

8.5 

7  5 

8 
6  25 

25  
26  

16 
22 

5.375 
6.5 

3.75 
5.75 

2.625 
4.375 

28.6 
33.6 

8.75 
11.5 

7.5 
9  5 

6.25 
7  75 

27  

16 

5.875 

4.375 

2.625 

30.6 

10.5 

8.25 

6.5 

TABLE  V.     PITCH  PINES  ON  COLLEGE  CAMPUS. 

Transplanted  from  College  nursery  stock  set  in  1872-'73. 


1897. 

1 

902. 

Group. 
No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 

at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

1 

26-3 

11 

9.5 

8  75 

31-8 

12  75 

11 

9  5 

\-*  

24 

28 

8 
8  5 

7 
7.5 

5.5 
6  25 

26 
31 

9 
10  75 

7 
8  75 

5.75 
7  75 

6  

25-6 

10.75 

8.5 

7.5 

29-6 

12.25 

10.75 

9.5 

TABLE  VI.     TABLE  MOUNTAIN  PINES  ON  COLLEGE  CAMPUS. 


Measurements  July,  1896. 


Series 
No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 

at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

28  
30 

19-6 

18-6 

9.75 
10.75 

8.5 
8 

7 
6.75 

24-8 
27 

13 
13.5 

11.15 
12 

10 
10 

36  

18-6 

10.5 

9 

9 

25-9 

13.5 

12 

10 

37  

15-7.5 

10.25 

8.25 

7.5 

22-2 

13.5 

11.75 

9.5 

38 

17 

10 

8.5 

7 

22-6 

16.5 

13 

10 

39  

14-6 

10.25 

9 

5.75 

18-6 

13 

11.5 

8 

33 

17 

9.5 

7.5 

5.5 

21 

14 

9 

8 

34  

17 

8 

6.5 

6 

19-10 

14.5 

10.25 

9 

Measurements  November,  1903. 
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TABLE  VII.     CEDARS  ON  COLLEGE  CAMPUS. 

Set  1887. 


1897. 

1903. 

Group 
No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
atl  ft., 
inches. 

Diam. 
at  2  ft., 
inches. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
atl  ft., 
inches. 

Diam. 

at  2  ft., 
inches. 

6    . 

10-6 

3  695 

2  5 

1  375 

18  6 

7  5 

5K 

4  75 

9 

10-6 

4  25 

2  75 

2  5 

18  fi 

6    OK 

A    K 

11  

10-6 

3  75 

3  25 

2  695 

19-6 

6  75 

5  5 

4  5 

12    ... 

11-6 

4  5 

3  5 

2  375 

19 

5  25 

4 

3  5 

14 

10 

3  5 

2  625 

2 

19 

5     OK 

425 

375 

16  

9 

2  5 

1  875 

1  75 

18  6 

5  25 

4 

3  5 

27 

10-6 

3  5 

2  75 

2 

18  6 

675 

5  25 

4  75 

37 

11  6 

3  25 

2  875 

2  25 

one 

5K 

^ 

39  
41 

11 

10-6 

4.375 
3  125 

3.125 
2  625 

2.25 
2  375 

18 
20  3 

7 
6  75 

5.5 
5  5 

5 
4  5 

7 

9  6 

2  75 

2 

1  625 

407 

3K 

15... 

7 

2  5 

2  125 

2 

15  3 

4 

3 

2 

18 

g 

3 

2  5 

2  25 

18  6 

2 

4  25 

4 

19 

g 

3 

2 

1  625 

IX  Q 

3  75 

35... 

12 

4  25 

3  75 

2  25 

2?  6 

6  5 

'  5  75 

5  25 

36  

8 

3 

2^5 

1.625 

17-9 

4.5 

4.25 

3.75 

TABLE  VIII.     CEDARS  ON  COLLEGE  CAMPUS. 

Set  1884. 


1897. 

1903. 

Series 
No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  1  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  1  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

1 

20 

8  5 

8  25 

3  365 

27 

13 

12 

8  5    ' 

2.... 
3. 

20-6 
19 

9 

8  875 

8.125 

7  365 

4.5 
4  365 

28 
28-6 

12 
11  5 

11  . 

10  75 

7.5 
7  5 

4 

19  6 

8  5 

6  695 

3  75 

23-6 

11 

10 

7 

5.  .. 

16-6 

7  125 

6  625 

3  5 

29 

13 

11 

6  25 

22. 

21-6 

9  5 

7  25 

4  25 

30 

12  5 

11  25 

7 

23  

17 

9 

7 

3  5 

25 

13  75 

10.5 

6.25 

2i.     ... 

19-6 

9  625 

8  25 

5  875 

28 

13  5 

12  5 

8  75 

26. 

16 

7 

7 

23-6 

10 

9  5 

4 

27  

20-6 

6  7.5 

5  5 

3 

25-6 

8  5 

7 

6 

28  

21 

7  875 

6  5 

3  75 

27-6 

11 

9  75 

6.25 

29  

20 

7 

6.'  125 

4 

27 

12 

10.5 

7 

TABLE  IX.    RED  CEDARS.  (Juniperus  virginiana.) 

Standing  where  planted  in  nursery  rows  in  1873. 


June,  1896. 

November,  1902. 

Series 
No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 

at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

1.... 

30-6 
32 
31-6 
32-6 
32 
30 
32-3 
31-6 

11 
13 
14 

14.5 
13.5 
12.5 
13.5 
13 

9.5 
11 
11.25 
12.5 
11 
10 
10 
12 

8 
9 
10.25 
10.5 
9 
8 
8 
9.5 

34 

38-8 
39 
39 
39 
38 
36-6 
36-3 

11.5 
16 
15.25 
16.5 
16.5 
15 
15 
15.5 

10 
13 
13 
13.75 
13 
12 
11.5 
13.5 

8.5 
10.75 
12.5 
12 
10.75 
9.75 
9.5 
10.75 

2. 

3. 

4  

5  

6. 

7. 

8  
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SPRUCES. 

With  regard  to  the  spruces,  the  opinions  expressed  in  Bulletin  No. 
10  are  especially  applicable.  The  White  spruce,  Picea  alba,  and  the 
Colorado  Blue  spruce,  Picea  pung ens,  were  the  only  ones  not  seri- 
ously affected  by  the  severe  drought  of  1901.  A  number  of  Douglas 
spruce,  Pseudotsuga  douglasii,  died  during  the  season,  and  others 
were  noticeably  injured,  the  leading  shoot  of  several  dying  before  fall. 
The  Norway  spruce,  Picea  excelsa,  was  likewise  injured.  Fewer 
trees  were  entirely  killed,  but  many  were  seriously  injured. 


TABLE  X.     COLORADO  BLUE  SPRUCE  ON  COLLEGE  CAMPUS. 


1897. 


Series 
No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  1  ft., 
inches. 

Diam. 

at  2  ft., 
inches. 

Height, 
ft.-iu. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  1  ft., 
inches. 

Diam. 
at  2  ft., 
inches. 

22.... 

4-6 

2  25 

1  75 

1  25 

8-4 

5 

3  5 

3 

23. 

4 

2  5 

2 

1  25 

6-6 

4  25 

3  75 

2  75 

24  

6 

2  5 

2  25 

1  75 

10-8 

6  25 

5  25 

4  25 

25  
26  

7-6 
5 

3.75 
2.37 

3.125 
1.62 

3 
1.5 

11-8 

7 

7.25 
5.5 

5.5 
4.75 

5 
4.25 

1902. 


TABLE  XI.     DOUGLAS  SPRUCE  ON  COLLEGE  CAMPUS. 


Measurements  July,  1897. 

Measurements  November,  1903. 

Series 
No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  1  ft., 
inches. 

Diam. 

at  2  ft., 
inches. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  1  ft., 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

16. 

11 

4.125 

3.125 

2.875 

21 

7.5 

6.5 

6 

5.25 

17. 

11 

4.25 

3.75 

3.5 

22 

7.5 

7 

5.75 

4.5 

18. 

5-6 

2.5 

2.25 

1.75 

16 

6.5 

5.75 

5 

4 

19. 

7-6 

3 

2.5 

2 

14-3 

6 

5.25 

4 

2.75 

20. 

6 

3 

2.25 

1.5 

15-6 

7 

6.5 

5.5 

3.5 

21. 

6-6 

3 

2.5 

2 

14-6 

6.5 

6 

5 

3.25 

27. 

5 

2.5 

.5 

1.5 

16-3 

6.25 

5.5 

4 

2.5 

28. 

3-6 

2 

.5 

.75 

8-10 

3.5 

3 

2.5 

1 

29. 

5-6 

2.75 

.75 

1.25 

11 

4.75 

3.75 

3 

2 

.30. 

2 

1.75 

10 

3.75 

3 

2.5 

1.75 

31. 

3-6 

2 

.25 

'".'75'" 

12 

5.5 

4.5 

3.75 

2.5 

32. 

8-6 

2.5 

2 

1.75 

11 

4.5 

3.5 

2.75 

1.5 
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HARDINESS. 


A  Test  of  the  Hardiness  of  Tree  Seedlings. 

In  the  fall  of  1896  the  Division  of  Forestry,  United  States  Depart- 
ment of  Agriculture,  invited  this  department  to  cooperate  in  a  test  of 
forest-tree  seed  from  various  localities.  Some  extracts  from  a  letter 
from  Assistant  Chief  Charles  A.  Keffer  will  serve  to  explain  the  pur- 
pose : 

"As  you  are  no  doubt  aware,  there  is  prevalent  a  general  idea  that 
a  species  may  grow  successfully  over  a  wide  area  when  propagated 
from  seeds  taken  within  restricted  limits,  but  that  if  seed  grown  in 
one  part  of  its  range  be  planted  in  a  distant  part  the  seedlings  are 
less  hardy  than  those  of  native  origin. 

"It  is  desirable  to  know  to  what  extent  the  leading  economic 
species  are  thus  affected  by  locality,  and  it  is  hoped  that  from  such  a 
beginning  other  studies  of  equal  practical  bearing  may  be  instituted. 
"It  is  proposed  to  gather,  at  each  station  interested,  a  quantity  of 
seed  of  each  of  the  species  named  below.  Each  station  will  keep  a 
portion  of  each  variety  gathered,  and  send  an  equal  quantity  to  all 
cooperating  stations. 

"The  first  year  the  species  chosen  and  the  quantities  planted  at 
each  station  are  as  follows : 

Acer  negundo  (Box  elder) y%  pint. 

Juglans  nigra  (Black  walnut) 2  quarts. 

Quercus  macrocarpa  (Bur  oak) 1  quart. 

Fraxinus  americana  ( White  ash ) ^  pint. 

Fraxinus  viridis  (  Green  ash ) yz     " 

Celtis  occidental! s  (hackberry ) %     " 

Gleditschia  triacanthos  (Honey  locust) %    " 

The  seeds  were  planted  according  to  common  nursery  practice,  and 
notes  taken  as  to  the  germination  of  the  seeds  and  the  growth  of  the 
seedlings.  There  has  been  no  appreciable  difference  in  the  vigor  and 
hardiness  of  the  trees.  During  the  severe  cold  of  the  winter  of  1898- 
'99  the  tips  of  the  young  shoots  of  many  trees  were  killed,  but  not  to 
a  greater  extent  than  the  trees  of  the  same  species  in  the  native  timber 
along  the  creeks.  In  no  one  case  was  the  injury  permanent  or  even 
serious,  the  trees  making  good  recovery  and  strong  growth  the  suc- 
ceeding season. 

A  number  of  trees  were  transplanted  from  the  nursery  rows  to  a 
permanent  location  in  a  testing  grove.  Observations  have  been  made 
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frequently  as  to  the  growth  and  characters,  but  in  no  case  has  there 
been  noted  any  difference  that  could  be  regarded  as  more  than  indi- 
vidual, as  great  differences  occurring  in  a  species  from  a  single  as  in 
the  same  species  from  the  different  states. 

Until  1902  the  trees  were  given  sufficient  cultivation  to  keep  down 
weeds  and  secure  good  soil  conditions.  The  last  two  years  the  trees 
have  furnished  sufficient  shade  to  keep  down  large  growing  weeds. 

The  experiment  was  to  some  extent  duplicated  in  1897,  the  seeds 
being  planted  that  fall  and  the  following  spring  as  the  particular 
species  required. 

The  winter  of  1898-'99  was  very  severe  and  many  seedlings  were 
killed  back,  but,  as  in  the  lots  planted  the  preceding  year,  no  differ- 
ences were  noted  that  could  be  referred  to  the  locality  of  seed  collec- 
tion. Many  stems  were  killed  to  the  ground,  but  seedlings  from 
Alabama,  Kentucky  and  Ontario  were  affected  alike.  The  rate  of 
growth  has  not  shown  any  special  variation  from  the  other  lot. 

Some  trees  have  been  transplanted  from  the  rows,  but  many  are  yet 
growing  in  the  rows  where  the  seed  was  planted  and  warrant  the  con- 
clusion that  planting  seed  where  the  trees  are  desired  is  an  excellent 
way  to  secure  groves  and  wood  lots. 

The  young  seedlings  require  good  care  the  first  season,  but  after 
that  are  no  more  difficult  to  cultivate  than  larger  trees.  In  localities 
where  tree-growing  is  somewhat  difficult,  planting  the  seed  is  to  be 
recommended. 

In  addition  to  species  listed  in  the  table,  seed  of  Hardy  catalpa  and 
Osage  orange  were  included  in  the  same  planting.  Good  growths 
have  been  made,  the  catalpa  now  averaging  14  feet  high  and  3  inches 
in  diameter  at  two  feet  from  the  ground.  The  Osage  orange  averages 
9  feet  high  and  1J  inches  at  two  feet  from  the  ground. 

Acorns  of  Bur  oak,  Quercus  macrocarpa,  from  Vermont,  Illinois 
and  Kansas  were  planted  in  the  fall  of  1897  and  germinated  very 
well  and  have  been  uniformly  hardy  and  vigorous.  No  difference  is 
apparent  in  lots  from  the  various  states.  At  this  date,  November 
1903,  the  Bur  oaks  vary  in  height  from  3  feet  9 Cinches  to  11  feet  9 
inches,  averaging  7  feet  8  inches.  At  two  feet  from  the  ground  the 
maximum  diameter  is  2J  inches  and  the  average  at  two  feet  is  1J 
inches. 

Acorns  of  the  Red  oak,  Quercus  rubra,  from  Kansas,  were  planted 
in  the  fall  of  1897,  have  germinated  well,  and  have  made  fine  growth 
for  this  species.  In  height  they  vary  from  6  feet  to  10  feet  3  inches, 
averaging  9  feet.  The  average  diameter  is  1J  inches. 

Plate  12  shows  the  planting  of  1896  in  August  1903. 
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COOPERATIVE  PLANTING. 


Tree  Planting  in  Cooperation  with  U.  S.  Department 
Agriculture. 


of 


During  the  years  1896  and  1897  this  department,  in  cooperation 
with  the  Division  of  Forestry,  United  States  Department  of  Agricul- 
ture, made  a  number  of  plantings  of  various  species  of  forest-trees  to 
test  the  adaptability  of  the  species  and  the  value  of  the  various  species 
to  be  used  as  nurse  crops  for  slow-growing  trees. 

TABLE  XIII.     COOPERATIVE  TREE  PLANTING,  1896. 


SPECIES. 

Plat. 

Planted 
1896. 

No.  alive 
Oct.,  1897. 

No.  alive 
July,  1898. 

No.  alive 
Aug.,  19UO. 

A 

3,630 

2,417 

2,388 

2,316 

Oak                               

A 

75 

55 

14 

11 

White  elm 

A 

328 

246 

227 

180 

A 

403 

163 

134 

7 

White  spruce                            

A 

404 

16 

16 

American  aspen  .  . 

B 

3,630 

2,367 

2,117 

1,973 

Oak 

B 

50 

24 

19 

16 

B 

5,555 

5 

Bull  pine..                 

B 

202 

52 

Red  cedar 

B 

202 

107 

52 

B 

201 

13 

Yellow  birch 

c 

1,815 

710 

206 

69 

American  aspen  

c 

1,815 

1,268 

1,160 

1,134 

Oak                                           ..  . 

c 

50 

40 

36 

61 

c 

252 

237 

237 

237 

Austrian  pine                 

C 

303 

18 

13 

Cataloa 

c 

302 

247 

245 

245 

c 

303 

28 

D 

605 

395 

347 

300 

Yellow  birch       

D 

2,117 

830 

155 

52 

D 

605 

346 

343 

312 

White  elm 

D 

151 

82 

99 

38 

Catalpa.               

D 

157 

122 

121 

115 

Red  cedar                           

D 

303 

181 

126 

D 

302 

American  larch  

D 

302 

8 

4 

White  fir                           

D 

303 

54 

Jack  pine  

.12 

2,494 

1,418 

1,142 

1,142 

.12 

584 

7 

24 

24 

.12 

416 

620 

640 

535 

.12 

382 

293 

200 

145 

.12 

508 

50 

28 

28 

.12 

96 

2 

1 

11 

.12 

67 

12 

57 

1 

302 

.32 

32 

251 

w  orway  spruce  

32 

733 

.32 

27 

3  11 

1,196 

3.11 

1,068 

Bull  pine 

3.11 

525 

225 

110 

3.11 

371 

262 

91 

Bur  oak                                             

3.11 

253 

.45 

731 

273 

478 

475 

.45 

285 

26 

22 

12 
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The  plans  and  trees  were  furnished  by  the  Division  of  Forestry,  and 
the  expense  of  setting  was  divided.  The  plats  were  located  upon  the 
old  College  farm,  on  ground  adjoining  the  first  tree  experiments  under- 
taken by  the  College.  The  soil  is  much  the  same,  very  poor  and 
gravelly,  sloping  to  the  south  and  east. 

Table  XIII  shows  the  species  planted  and  the  grouping  in  plats. 
Some  seeming  contradictions  in  the  table  are  accounted  for  by  the 
record  that  in  1898  there  were  used  in  replanting  1107  Bull  pines, 
1696  Scotch  pines,  and  3004  Austrian  pines. 

It  will  be  noted  from  the  table  that  in  1900  the  surviving  trees 
were  largely  of  the  species  .which  have  been  in  some  degree  success- 
ful in  previous  plantings.  At  present  (November  1903,)  the  count 
is  much  the  same  as  in  1900.  A  few  feeble  individuals  failed  to  sur- 
vive the  trying  summer  of  1901.  but  for  the  most  part  the  appearance 
of  the  trees  during  and  after  the  prolonged  drought  was  very  gratify- 
ing. 

Notes  dated  March  1898,  and  February  1899,  state  that  the  elms, 
oaks  and  catalpa  were  seriously  injured  by  rabbits.  A  considerable 
number  of  these  have  made  new  growth  from  the  roots  and  are  now 
fairly  thrifty  trees. 

In  the  severe  winter  of  1898-?99  nearly  all  the  catalpas  were  killed 
to  the  ground.  Since  then  many  of  the  trees  have  by  flower  and  fruit 
been  identified  as  the  common  catalpa,  Catalpa  catalpa,  formerly  C. 
bignonioides,  and  not  the  Hardy  catalpa.  C.  speciosa. 

The  artemisia,  probably  A.  abrotanum,  has  been  removed  from  the 
plats,  where  it  was  used  as  a  nurse  crop ;  in  most  cases  where  the 
trees  made  good  growths  it  was  overgrown  and  died. 

Where  the  aspens  have  seemed  to  be  crowding  the  permanent  trees 
they  have  been  removed.  Table  XIV  shows  the  growth  of  an  average 
block  of  twenty-five  trees.  As  a  tree  it  is  probably  of  little  value. 

TABLE  XIV.     AMERICAN  ASPEN. 

In  plat  B.     Planted  1896.     Measured  in  November  1903. 


No. 

Height, 
ft.-in. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

No. 

Height, 
ft.-in. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  6  ft., 
inches. 

1 

15 

1.875 

1.75 

15... 

20 

2.25 

1  875 

2 

17 

2.25 

1.625 

16... 

17-6 

2 

1  5 

3 

14 

1  625 

1  25 

17  

13 

1  25 

1 

£ 

14 

1  125 

18 

17 

1  875 

1  125 

5 

17-3 

2 

.5 

19  

15 

1.5 

1  125 

•  6 

16-6 

625 

5 

20 

18 

2  25 

1  625 

7 

15 

.25 

.125 

21  

]7 

1  25 

1 

g 

15 

.375 

22  

20 

2.75 

2.25 

9 

17-3 

.5 

.125 

23... 

17-6 

2 

1  75 

10 

17-6 

625 

.25 

24  

14-3 

2 

1  75 

11  

18 

2.25 

.5' 

25  

17 

2 

1.625 

12  
13 

19 
19-6 

2.25 

.875 

Averages, 

16-8.5 

1.86 

1.4 

14  

17-6 

2 

.625 
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The  Red  cedars  have  made  growth  nearly  equal  to  stock  set  at  the 
same  time  in  the  nursery  rows  in  very  much  better  soil.  The  trees 
in  plat  D  have  not  been  shaded  as  closely  as  those  in  plat  B,  and 
show  somewhat  better  growths,  They  are  fine,  vigorous  trees. 


TABLE  XV.     RED  CEDARS. 

Planted  1896.    Measured  November  1903. 


In  plat  B.    Among  aspens. 

In  plat  D.    Among  aspens  and  catalpas. 

No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 

at  4  ft., 
inches. 

No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

1  

5 
5-3 
5-6 
4-9 
5 
6-9 
5 
5-3 
5-9 
5 
7 
5 
4-6 
5 
5-6 
6 
6 
6-6 
8 
5-9 
6-6 
7-2 
6 
5-9 
6 

.375 
.5 
.625 

.625 
.75 
.25 
.125 
.25 
.5 
.5 
.25 
.25 
.75 
.625 
.75 
.625 
.5 
.75 
.5 
.75 

'.75 
.625 
.375 

.625 
.625 
.75 
.375 
1 
1.125 
.5 
.5 
.75 
.75 
1.875 
.75 
.625 
.625 
.75 
.875 
.75 
.625 
.875 
.75 
.75 
1 
.625 
.5 
.625 

.25 
.25 
.5 
.125 
.5 
.75 
.375 
.25 
.375 
.375 
.5 
.25 
.375 
.375 
.375 
.375 
.5 
.375 
.625 
.375 
.5 
.375 
.25 
.25 
.375 

1 

6-9 
6 
7 
7-6 
7-6 
5-9 
6 
7 
6-9 
7 
6 
7 
6 
5-9 
7-3 

? 

6 
6-6 
4-6 
6-6 
5-6 
6-9 
5-6 
5-6 

2.25 
2 
2.25 
2.375 
2.5 
2 
2.25 
2.25 
1.75 
2.75 
2 
2.5 
2.375 
1.75 
3.125 
2.5 
2 
1.75 
2 
1.625 
2 
1.5 
2.125 
1.875 
2 

.875 
.875 
2 
2.125 
1.5 
1 
1 
1.25 

1.6 

1.25 
1.125 
.75 
1.5 
1.625 
1 
.75 
1 
.5 
.75 
.75 
1.125 
.75 
1 

2 

2 

3 

3 

4 

•  4 

5 

5 

6  

6  

7 

7 

8 

8 

9  

9  .. 

10 

10 

11 

11 

12  

12 

13 

13 

14  

14    

15        .  .. 

15  
16 

16 

17  

17  

18 

18 

19... 

19  

20 

20    ..     .  . 

21 

21 

22... 

22  

23 

23 

24... 

24  

25.  ... 

25  

Averages.  . 

Averages, 

5-9 

1.5 

.76 

385 

6-4 

2.15 

1 

The  Jack  pine,  Plnus  divaricata,  invoiced  at  the  time  of  planting 
as  Plnus  lanksiana,  had  not  been  previously  planted  here.  While 
not  to  be  compared  with  the  Scotch  or  Austrian  pines  as  an  orna- 
mental tree,  its  present  vigorous  condition  and  its  rate  of  growth  make 
it  worthy  of  notice  and  mark  it  as  of  probable  value  for  forest  plant- 
ings and  windbreaks.  Plate  12  (p.  131)  shows  this  plantation. 

Table  XVI  gives  a  comparison  of  twenty-five  successive  trees  of 
each  species  growing  in  plat  1.12. 

Plat  .45  was  planted  upon  a  gravelly  southern  slope,  growing  a, 
heavy  crop  of  grass,  mainly  bluestem.  The  holes  were  dug  and  the 
trees  were  set  in  the  sod.  No  cultivation  has  been  given,  but  the 
Scotch  pines  have  made  a  surprisingly  good  growth  for  the  condi- 
tions. Considerable  care  has  been  required  to  maintain  fire-guards, 
as  the  grass  has  grown  tall  and  rank.  The  Bull  pine,  P.  ponder  osa* 
has  not  been  so  vigorous. 

Tables  XVII  and  XVIII  make  the  comparison. 
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TABLE  XVI.     JACK  PINES  AND  SCOTCH  PINES. 
In  plat  1.12.    Planted  1896.    Measured  November  1903. 


Jack  pines. 

Scotch  pines. 

No. 

Height, 
£t.-in. 

Diam. 
at 
f  round, 
nches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  2  ft., 
inches. 

No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  4  ft., 
inches. 

1. 
2 
3. 
4. 

9, 

S. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

3: 

20. 
21. 
22. 
23. 
24. 
25. 

lyerages, 

10-7 
12 
12-6 
13-6 
9-6 
10-6 
9 
13 
9-9 
11 
10-3 
14-6 
10 
9-6 
10-6 
12-9 
11-3 
11 
13-3 
10-6 
11-9 
11-3 
9-9 
12-« 
8-6 

3 
3.25 
3 
4.5 
2 
2.75 
2.5 
3.875 
2.375 
3 
2.75 
3.75 
2.75 
2.5 
2.25 
3.75 
3.375 
2.625 
3.375 
2.625 
2.625 
2.5 
2 
3.625 
3 

2.5 

2;5 

2.25 
2.75 
1.25 
2.25 
1.875 
2.625 
2 
2.25 
2.25 
2.875 
1.75 
1.75 
1.75 
2.375 
2.5 
2 
2.25 
2 
2 
2 
1.5 
2.75 

2.25 

2 

2.5 
1 
2 
1.25 
2.25 
1.5 
1.75 
1.75 
2.625 
1.5 
1.5 
1.625 
2  125 
2.125 
1.75 
2.125 
1.75 
1.875 
1.75 
1.25 
2.5 
1.5 

2.. 

12 
9 
10-6 
9-6 
13-6 
13-9 
8-6 
12 
9-9 
9-9 
13 
10-3 
9-9 
10 
12-9 
8 
9-6 
12-3 
10 
9-9 
10 
9-6 
8-3 
11 

3.25 

3.25 
2.625 
3 
4.5 
2.5 
4.25 
2.25 
3.25 
4 
2.75 
2.75 
2.25 

2.75 
2.5 
3.25 
2.875 
2.875 
2.75 
2 
2.5 
3.25 

2.5 
1.5 
2.5 
1.75 
2.5 
3.625 
1.625 
2.875 
1.875 
1.75 
3.5 
2.25 
2 
1.75 
2.625 
1.75 
1.75 
2.625 
2.25 
2.25 
2 
1.625 
1.75 
2.625 

2 
1 

1.25 
2.25 
2.75 
1.25 
2.25 
1.25 
1.5 
2.5 
1.625 
1.625 
1.625 
2 
1.5 
1.5 
2.375 
1.75 
1.75 
1.75 
1.25 
1.625 
2.625 

3 

4..  .. 

5. 

6  

7.. 

8  

9. 

10  
11.. 

12  
13.. 

14  

15  
16  

17.  . 

18  
19.  . 

20  
21  
22  

23  

24 

25  

iverages, 

10-6 

3 

2.2 

1.79 

11-2 

2.625 

1.75 

1.8 

TABLE  XVII.     SCOTCH  PINE  IN  SOD  PLAT. 

Plat  No.  .45.    Planted  1896.    Measured  November  1903. 


No. 

» 

Diam. 
at 

ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  4  ft., 
inches. 

No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  4  ft., 
inches. 

1.. 
2.. 

4!! 

fc 

• 

9-6 
10 
9 
10 
10 
9-6 
9 
8 
9-6 
10 
9-6 
8-6 
8-6 
7 

3 
3 
3 
3.125 
4.125 
3.75 

3.25 
3.25 
3.625 
3 
3 
3.375 
3 

2.375 
2.375 
2.125 
2.5 
2.75 
2.75 
3.75 
2.375 
2.75 
2.75 
2.5 
2.375 
2.125 
2.25 

.875 
.75 

.6:!5 

.75 
.25 

.75 
.25 
.75 
.25 
.75 
.5 
.75 
.625 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

Ave 

9 
7-3 
6-6 
7 
8 
8-3 
10-6 
7-9 
9-8 
14 
7 

3 

2.5 
2.25 
2.5 
2.75 
3.5 
3.625 
2.75 
3.25 
4.25 
2.25 

2 
1.75 
1.5 

1.875 
2.25 
2.5 
2.625 
2 
2.5 
3.5 
1.75 

.625 

.25 
.25 
2 
2.25 
1.625 
2 
2.5 
1.25 

8.. 
9.. 
10.. 
11.. 
12.. 
13.. 
14.. 

8-11 

3.17 

2.48 

1.7 
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TABLE  XVIII.     BULL  PINES  IN  SOD  PLAT. 

Plat  No.  .45.    Planted  1896.    Measured  November  1903. 


No. 

Height, 
ft.-in. 

Diam. 
at 
ground, 
inches. 

Diam. 
at  2  ft., 
inches. 

Diam. 
at  4  ft., 
inches. 

1... 

5 

1.125 

.75 

375 

2 

3-9 

625 

375 

3  

4-3 

.75 

.5 

.25 

4  

4-9 

1 

75 

5 

5 

3-3 

625 

25 

6  

4-3 

2.5 

.75 

.5 

7  

2-6 

5 

25 

8  

2-6 

.625 

.25 

9... 

4 

1 

.5 

.25 

10  

2 

625 

11  

4-3 

1.25 

1 

.375 

Averages., 

3-8 

.97 

.54 

.375 
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Plate  2.    Osage  Orange. 
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Plate  3.    Norway  Maple. 
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Plate  5.     Pin  Oak,  seQlSSS. 
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Plate  6.    Scotch  Pines,  set  1873. 
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Plate  7.    Austrian  Pines,  set  1873. 
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Plate  8.    Red  Cedar.     Probably  forty  years  old. 
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Plate  1O.    Pine  three  years  from  nursery  row. 
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The  Hardy  Catalpa. 

( Catalpa  speciosa— Warder.) 


INTRODUCTION. 

Probably  there  has  been  no  other  tree  so  generally  recom- 
mended for  planting  throughout  the  State  as  the  hardy  catalpa. 
Many  of  the  plantations  that  are  fifteen  years  of  age  or  older  have 
made  good  financial  returns,  but  a  large  number  have  scarcely 
paid  for  the  cost  of  their  establishment  and  maintenance;  still 
others  have  been  complete  failures.  The  failures  have  been  due 
to  one  or  more  of  several  factors'.  However,  these  failures  are 
usually  accounted  for  by  concluding  that  the  wrong  kind  of  catal- 
pas  were  planted  and  that  the  agent  from  whom  the  trees  were 
bought  was  not  a  reliable  man.  Such  conclusions  are  very  often 
true,  but  unfavorable  climatic  conditions  and  lack  of  cultivation 
;count  for  many  more  failures. 

The  proper  species  is  the  first  factor  to  be  considered  in  plant- 
ing. The  Catalpa  speciosa  is  the  only  catalpa  that  is  worth  plant- 
ing. It  is  not  an  easy  matter  to  be  really  sure  that  the  seedlings 
purchased  for  planting  are  true  to  name.  This  is  because  the 
seedlings  of  all  catalpas  are  so  much  alike  that  it  is  impossible  to 

11  the  plants  of  one  species  from  those  of  another.  This  being 
the  case,  it  is  necessary  that  the  selection  of  planting-stock  be 
lade  when  the  different  species  can  be  identified  with  certainty. 

>rtunately,  the  characteristics  of  the  seed  is  one  of  the  best 
teans  of  identifying  the  species.  The  only  means  by  which  a 
)lanter  can  be  absolutely  sure  that  he  is  planting  the  species  that 
te  wants,  is  knowing  the  seed  from  which  the  planting-stock  was 
;rown. 

Seed  that  will  produce  plants  true  to  type  can  be  secured  if  due 


care  is  exercised  in  selecting  the  seed-trees.  The  trees  from 
which  seed  is  to  be  gathered  should  be  individuals  of  good  form 
that  have  made  a  satisfactory  growth  and  that  bear  the  character- 
istic markings  of  the  Catalpa  speciosa. 

In  the  United  States  there  are  two  native  species,  the  Catalpa 
speciosa  (Warder),  commonly  known  as  the  "hardy  catalpa"  be- 
cause of  its  supposed  ability  to  endure  without  injury  a  greater 
degree  of  cold  than  the  other  species,  and  the  Catalpa  catalpa 
(Karst),  usually  spoken  of  as  the  "common  catalpa."  Both  of 
these  species  are  found  attaining  to  tree  size  and  form  in  Kansas. 
The  following  characteristics  will  serve  to  identify  these  species: 

POINTS  OF  IDENTIFICATION. 

Catalpa  speciosa. 

Seed-pods  from  seven  to  twenty  inches  in  length.  The  walls 
of  the  seed-pods  are  thick  and  strong,  growing  singly,  in  pairs,  or 
occasionally  three  in  a  cluster,  rarely  more  than  three  in  a  cluster. 

Seeds  one-third  as  broad  as  long.  Broad  brush  of  hairs  at 
either  end  with  fringe  of  hairs  extending  well  along  the  ventral 
side. 

Bark  on  old  stems  deeply  furrowed,  but  never  peeling  off  in 
scales. 

Trunk  of  trees  comparatively  straight,  seldom  dividing  into  two 
or  more  branches  of  about  equal  size. 

Catalpa  catalpa. 

Seed-pods  from  six  to  eighteen  inches  in  length,  walls  of  seed- 
pods  not  thick  and  strong.  Pods  quite  numerous,  from  five  to  fif- 
teen in  a  cluster. 

Seeds  fully  as  long  as  the  seed  of  the  Catalpa  speciosa,  but  much 
narrower,  the  hairs  at  either  end  of  the  seed  forming  a  narrow 
brush  or  pencil,  but  never  extending  along  the  ventral  side  of  the 
seed. 

Bark  even  on  the  older  stems  thin  and  light,  falling  off  in  light 
scales,  never  deeply  furrowed. 

Trunks  usually  divided  into  two  or  more  branches  of  about  equal 
size. 

The  characteristic  markings  of  the  seed  are  the  best  means  of 
identification.  Only  very  wide  seeds  with  a  broad  brush  of  hairs 
at  either  end  and  a  fringe  of  hairs  along  the  ventral  edge  should  be 
accepted  as  pure,  hardy  catalpa  seed. 

The  hardy  catalpa  hybridizes  readily  with  the  other  species  and 
•consequently  there  is  danger  of  getting  inferior  seed  even  from 


the  best  of  trees  if  any  of  the  other  species  are  growing  in  the 
immediate  vicinity.  Bees  and  other  insects  are  the  means  of 
cross-pollinating  the  catalpa.  The  range  within  which  bees  and 
insects  work  probably  does  not  exceed  two  miles.  If  there  are 
no  inferior  specimens  of  catalpa  growing  within  two  miles  of  the 


trees  from  which  the  seed  is  to  be  gathered,  the  seed  may  be  con- 
sidered perfectly  true  to  type. 

The  seed-pods  ripen  in  October.  They  may  be  gathered  as  soon 
as  they  are  ripe  or  allowed  to  hang  on  the  trees  until  January  or 
February.  When  the  seed-pods  are  gathered,  they  should  be 
sacked,  and  stored  in  a  dry  room.  Within  a  few  weeks  the  pods 
will  split  open  upon  the  slightest  disturbance  and  discharge  the 
seed.  The  seeds  keep  for  several  months  without  loss  of  vitality 
when  stored  in  a  cool,  dry  place.  Trees  having  a  full  crown  and 


growing  in  the  open  usually  produce  a  large  quantity  of  seeds  of 
high  vitality. 

METHODS  OF  PROPAGATION. 

The  catalpa  reproduces  readily  from  the  seed  and  also  by  sprouts 
from  the  stumps  of  thrifty  trees  that  have  been  cut.  The  seeds 
grow  with  great  vigor  when  planted  under  favorable  conditions 
and  properly  cultivated.  The  soil  in  the  seed-bed  should  be  made 
as  fine  as  possible  before  the  seed  is  sown.  The  physical  condi- 
tion of  the  seed-bed  soil  practically  determines  the  success  of  the 
planting.  The  seed  should  be  sown  in  broad  drills  three  or  four 
inches  in  width  and  one-half  inch  deep,  at  the  rate  of  thirty-five  to 
forty  seeds  per  linear  foot.  The  drills  should  be  wide  enough 
apart  to  allow  cultivation  by  horsepower,  three  and  one-half  feet 
being  a  very  satisfactory  distance. 

On  account  of  the  shape  of  the  seeds  and  their  light  weight,  it 
is  impossible  to  sow  them  with  a  machine.  In  practically  all 
nurseries  the  seed  is  sown  by  hand.  Covering  the  seed  is  an  op- 
eration that  deserves  special  attention.  The  customary  practice  is 
to  cover  the  seed  with  about  two  inches  of  soil.  This  is  to  insure 
the  seed  against  drying  out  before  it  germinates.  This  amount  of 
covering  makes  a  mound  over  the  drill-row.  Under  favorable 
conditions  the  seeds  will  germinate  in  from  five  to  eight  days.  As 
soon  as  the  germ  has  broken  through  the  seed-coat,  the  mound  of 
earth  should  then  be  raked  off  the  drill-row  until  the  soil  immedi- 
ately above  the  seeds  is  not  over  one-half  inch  deep.  Mounding 
the  drill-rows  in  this  way  has  a  three-fold  advantage.  The  first 
is,  that  it  keeps  the  catalpa  seeds  from  drying  out  or  perishing  be- 
fore they  germinate.  The  second  is,  that  all  of  the  weed-seed 
contained  in  the  soil  covering  the  catalpa  seed  has  an  opportunity 
to  germinate  as  quickly  as  the  catalpa  seed,  and,  in  leveling  the 
mound  above  the  catalpa  seed,  the  weeds  are  all  killed  and  the  ca- 
talpa seedlings  come  up  in  a  clean,  fresh  soil.  The  third  advan- 
tage is,  that  if  the  soil  has  a  tendency  to  bake  and  form  a  crust, 
raking  the  mound  down  also  breaks  up  the- crust  which  may  have 
formed  up  to  the  time  when  the  catalpas  are  practically  ready  to 
come  through  the  surface.  But  under  no  conditions  should  the 
catalpa  be  expected  to  grow  through  more  than  a  half  inch  of  soil. 
The  seeds  are  small  and  the  germs  have  not  the  strength  to  grow 
through  a  greater  depth  of  soil  than  this. 

The  seed  should  not  be  sown  until  the  ground  is  thoroughly 
warm  and  danger  of  frost  is  entirely  past.  Nothing  is  gained  by 
early  seeding,  and  often  the  seeds  perish  in  the  ground  when  a 
period  of  cool  weather  comes  immediately  after  planting.  The 


No.  1.  No.  2. 

No.  1.    Characteristic  seed  pods  of  the  Catalpa  speciosa. 
No.  2.    Characteristic  seed  pods  of  the  Catalpa  catalpa. 


Seed  of  the  hardy  catalpa.  Catalpa  spedosa.  showing  their  characteristic  form 
and  markings. 


Seed  of  the  common  catalpa,  Catalpa  catalpa,  showing  their  characteristic 
form  and  markings. 


plants  grow  slowly  during  May  and  June,  and  they  require  exten- 
sive cultivation  during  these  months.  As  the  heat  of  summer 
comes  on,  their  rate  of  growth  increases,  and  they  reach  a  height 
of  from  fifteen  to  thirty  inches  by  the  end  of  the  growing  season. 

PLANTING-STOCK. 

One-year-old  seedlings  are  the  most  satisfactory  for  extensive 
plantings.  At  this  age  the  seedlings  are  strong  enough  to  estab- 
lish themselves  readily  in  their  new  location,  and  to  make  a  good 
growth  the  first  season.  They  can  also  be  planted  at  a  much  less 
expense  at  this  age  than  they  can  be  at  the  age  of  two  years.  The 
catalpa  is  very  readily  transplanted,  and  with  proper  care  a  full 
stand  is  easily  secured. 

In  buying  or  grading  seedlings,  it  is  a  safe  policy  to  accept  only 
the  best.  By  the  best  are  meant  the  largest  and  strongest  plants 
of  whatever  age  is  under  consideration.  In  nursery  practice  the 
one-year-old  seedlings  are  sorted  into  three  grades  according  to 
their  size.  Grade  No.  1  includes  the  plants  ranging  in  height  from 
eighteen  to  thirty  inches  and  upwards.  Grade  No.  2  includes  the 
plants  that  are  from  twelve  to  eighteen  inches  in  height.  Grade 
No.  8  includes  all  plants  under  twelve  inches  in  height.  The  dif- 
ference in  price  between  the  different  grades  is  from  one  dollar  to 
three  dollars  per  thousand.  The  No.  1  grade  of  trees  is  by  far 
the  most  desirable  and  the  most  satisfactory.  Grade  No.  2  is 
quite  satisfactory  and  altogether  acceptable  for  extensive  plant- 
ings. Grade  No.  3  is  the  culls  of  the  entire  lot  and  should  never 
be  accepted  in  a  purchase.  In  grading  home-grown  stock  they 
should  be  rejected,  also. 

Many  of  the  failures  in  attempts  to  grow  catalpa  trees  are  due 
to  the  planting  of  cull  seedlings.  A  large  per  cent  of  the  small- 
sized  seedlings  die  the  first  year  they  are  out.  The  small-sized 
trees  also  require  more  cultivation  and  care  than  do  the  larger 
plants. 

PLANTING-SITE. 

The  hardy  catalpa  is  exacting  in  its  demands  upon  the  soil.  It 
grows  naturally  in  deep,  rich  soil  along  creeks  and  rivers.  Conse- 
quently, it  reaches  its  best  development  in  rich,  well-drained 
bottom  soils. 

It  is  an  entirely  safe  proposition  to  plant  catalpa  trees  in  any 
soil  that  will  produce  a  good  corn  crop.  Catalpa  will  not  make  a 
satisfactory  growth  in  gumbo,  poorly  drained,  or  high,  dry  soils. 
In  selecting  a  site,  all  such  soils  should  be  carefully  avoided. 

The  catalpa  is  well  adapted  for  planting  on  creek  and  river- valley 


lands  that  are  subject  to  inundation.  Occasional  floodings  do  not 
injure  the  trees  unless  their  tops  are  submerged.  The  only  time 
that  this  condition  might  occur  would  be  during  the  first  or 
second  year  after  the  trees  are  planted.  The  injury  would  not 
then  be  serious  unless  the  trees  remained  under  water  for  several 
days  at  a  time. 

A  general  impression  regarding  the  catalpa  is  that  it  requires 
a  sandy  soil  to  attain  its  best  development.  This  is  entirely  erro- 
neous. The  catalpa  makes  a  good  growth  on  sandy  loam  or  on  a 
sandy  soil  with  a  loam  or  clay  subsoil,  but  sandy  soils  with  coarse 
sand  or  gravel  subsoil  is  not  at  all  suitable  for  growing  catalpas. 
In  a  few  instances  throughout  the  State,  catalpas  have  been  seen 
growing  successfully  on  soils  entirely  too  sandy  to  be  used  for  the 
growing  of  agricultural  crops.  On  such  land  the  catalpas  attain 
a  height  of  from  eighteen  to  twenty-four  feet,  but  they  seldom  af- 
ford two  lengths  of  posts.  The  returns  from  catalpas  on  such 
soils  is  probably  as  satisfactory  as  the  returns  from  any  other  cul- 
tivated crop.  However,  they  are  not  a  profitable,  or  money-mak- 
ing, crop  on  such  land. 

PREPARATION   OF   PLANTING-SITE. 

The  first  step  in  setting  out  a  plantation  is  the  preparation  of 
the  ground  for  planting.  The  catalpa  is  not  a  tree  that  can  suc- 
ceed under  adverse  conditions,  and  therefore  should  be  planted 
only  on  land  that  has  been  under  cultivation  long  enough  to  have 
completely  killed  all  grass-sod  or  bush-growth.  To  insure  a  full 
stand  of  living  trees  and  a  good  growth  the  first  year,  the  ground 
in  which  the  trees  are  planted  must  be  in  the  best  possible  physi- 
cal condition.  When  planted  in  good  mellow  soil  and  given  good 
cultivation,  the  trees  will  make  a  growth  of  from  three  to  six  feet 
the  first  summer. 

TIME  OF   PLANTING. 

The  proper  time  to  set  out  catalpa  trees  is  at  any  favorable  time 
between  April  1  and  May  15.  The  exact  time  will  vary  somewhat 
with  the  season.  They  may  be  set  out  as  soon  as  the  ground  is  in 
good  working  condition  in  the  spring.  It  is  a  serious  mistake  to 
delay  planting  until  the  buds  begin  to  develop.  Growth  is  in  ac- 
tive operation  in  the  development  of  the  leaves  and  the  trees  should 
be  planted  before  growth  begins. 

Fall  planting  may  be  satisfactory  in  the  eastern  part  of  the 
State,  but  farther  west  there  is  always  a  risk  of  losing  the  trees 
by  winterkilling.  Fall  planting  requires  one  year  more  of  pro- 
tection from  rabbits. 


SPACING. 

The  distance  that  catalpa  trees  should  be  spaced  is  a  point  on 
which  few  planters  agree.  The  character  of  the  soil,  the  annual 
rainfall,  and  the  care  and  cultivation  that  the  trees  will  receive, 
are  factors  that  must  determine  the  distance  of  spacing.  Six  by 
six  feet  is  the  spacing  generally  recommended.  This  spacing  is 
quite  satisfactory  when  all  of  the  trees  in  the  plantation  are  ta 
grow  until  they  are  sixteen  or  eighteen  years  old.  However,  if 
some  of  the  trees  are  to  be  cut  for  posts  or  other  purposes  as 
soon  as  they  are  large  enough,  and  these  cut  promiscuously 
throughout  the  plantation,  the  stand  is  left  so  open  that  grass  and 
weeds  soon  gain  a  footing  and  the  trees  around  the  opening  de- 
velop heavy  limbs  instead  of  tall,  straight  trunks. 

The  sprouts  growing  from  the  stumps  of  cut-off  trees  in  a  plan- 
tation seldom  grow  into  satisfactory  trees  because  the  shade  from 
the  surrounding  trees  prevents  their  development.  There  is, 
therefore,  little  hope  that  a  sprout  from  the  stump  will  grow  up 
to  take  the  place  of  the  tree  that  was  cut. 

Too  wide  spacing  allows  heavy  limbs  to  develop  near  the  ground 
and  the  best  form  for  post  or  pole  production  is  not  thus  secured. 

Where  intensive  methods  are  to  be  practiced,  the  trees  may  be 
spaced  three  and  one-half  by  seven  feet.  By  the  .time  the  trees 
are  eight  or  ten  years  old  they  will  be  crowding  each  other  badly, 
and  one-half  of  them  should  then  be  cut  out.  When  the  plantation 
is  thinned,  the  remaining  trees  are  left  seven  by  seven  feet,  which 
is  sufficient  room  to  permit  them  to  reach  full  development. 
Crowding  during  their  early  period  of  growth  is  entirely  benefi- 
cial, as  it  causes  the  trees  to  develop  clean,  straight  stems  free 
from  heavy  limbs.  The  stems  in  such  dense  stands  are  long  and 
slender,  but  after  the  thinning  the  crowns  of  the  remaining  trees 
develop  rapidly,  and  this  is  followed  by  an  increased  diameter- 
growth  of  the  stem. 

The  trees  that  are  cut  out  at  eight  or  ten  years  of  age  are  large 
enough  to  make  one  post  each  and  considerable  stove  wood.  The 
value  of  the  posts  and  of  the  fuel  will  much  more  than  pay  for  the 
cost  of  their  production.  The  three  distinct  advantages  gained  by 
close  spacing,  three  and  one-half  by  seven  feet,  are: 

1.  The  crowding  of  the  young  trees  develops  the  best  possible 
form. 

2.  The  dense  shade  keeps  out  grass  and  weeds  and  reduces  the 
amount  of  required  cultivation. 

3.  The  litter  falling  from  the  trees  provides  a  mulch  that  pro- 
tects the  soil  and  retains  the  moisture. 


CULTIVATION   AND  CARE  OF   PLANTATION. 

Whatever  spacing  distance  is  decided  upon,  it  should  be  such  as 
to  allow  clean  cultivation  with  the  implements  used  in  cultivating 
the  other  crops  grown  on  the  farm.  It  is  quite  a  common  prac- 
tice to  grow  a  row  of  corn  between  the  rows  of  trees  the  first 
year.  The  corn  usually  more  than  pays  for  the  cost  of  cultivating 
the  trees  and  thus  reduces  the  cost  of  producing  the  crop  of  tim- 
ber. 

Thorough  cultivation  is  very  necessary  in  a  newly  established 
catalpa  plantation.  Like  any  other  tree  that  has  been  trans- 
planted, the  catalpa  is  set  in  its  new  location  with  less  than  one- 
fourth  of  its  root  system  to  gather  moisture  and  to  nourish  it  un- 
til new  roots  can  be  grown.  Under  these  conditions,  the  young 
trees  require  the  best  of  treatment  if  they  are  to  succeed.  Trees 
respond  to  good  cultivation  as  readily  as  any  other  cultivated 
crop,  and  the  start  they  get  the  first  season  is  distinctly  notice- 
able for  several  years.  The  catalpa  is  a  tree  that  comes  into  leaf 
very  late  in  the  spring  and  it  is  one  of  the  very  first  to  lose  its 
leaves  in  the  fall. 

Cultivation  is,  therefore,  very  necessary  to  keep  grass  and 
weeds  from  gaining  a  foothold.  A  sod  of  grass  is  as  injurious  as 
a  growth  of  weeds,  or  even  worse.  The  cultivation  must  be  con- 
tinued until  the  trees  reach  sufficient  growth  to  shade  the  ground 
completely.  This  growth  will  probably  be  attained  during  the 
third  year. 

The  only  care  that  the  trees  will  require  after  cultivation 
ceases  is  protection  against  injury  by  fire  or  live  stock.  The  dan- 
ger of  injury  by  fire  is  not  great  unless  there  is  a  growth  of  grass 
or  weeds  on  the  ground;  the  litter  from  the  trees  does  not  accu- 
mulate in  sufficient  abundance  to  carry  destructive  fires.  Live 
stock  of  any  kind  is  harmful  to  trees  if  the  stock  is  given  freedom 
to  range  in  the  plantation.  Cattle,  horses,  and  sheep  are  especial- 
ly harmful  on  account  of  trampling  and  packing  the  soil  about  the 
trees.  Trees  demand  a  loose,  friable  soil  and  any  treatment  that 
compacts  the  soil  is  detrimental  to  their  growth  and  development. 

PROTECTION  AGAINST  RABBITS. 

The  rabbits  are  the  most  destructive  enemies  that  young  catal- 
pa trees  have.  They  are  particularly  fond  of  the  bark  of  the  one- 
and  two-year-old  trees.  There  are  several  methods  of  protecting 
the  young  catalpas  against  rabbits.  In  small  plantations  where 
there  are  but  a  few  hundred  trees  to  be  protected,  a  simple  and 


No.  1. 


No.  2. 


No.  3. 


Grades  of  catalpa  seedlings.  Grade  No.  1  consists  of 
plants  exceeding  18  inches  in  height.  Grade  No.  2  con- 
sists of  plants  between  12  and  18  inches  in  height.  Grade 
No.  3  consists  of  plants  under  12  inches  in  height. 


effective  method  is  to  wrap  the  stems  with  a  tree  shield,  which  is 
a  strip  of  wood  veneer  fitting  closely  around  the  stem  and  held  in 
place  with  a  wire  tie.  Building-paper  cut  into  strips,  wrapped 
around  the  stems,  and  tied  in  the  same  manner  gives  perfect  pro- 
tection. 

Another  method  of  protection  that  has  proved  successful  where 
tried  is  that  of  inclosing  the  young  plantation  with  a  woven-wire, 
rabbit-tight  fence.  Rabbits  will  seldom  go  over  a  thirty-inch 
woven-wire  fence,  but  they  will  crawl  under  if  the  wire  is  not  in 
close  contact  with  the  ground. 

Poisoning  has  in  some  instances  proved  a  very  efficient  method 
of  protecting  trees  against  injuries  by  rabbits.  There  are  two 
general  methods  used;  the  first  is  to  place  poisoned  water  in  the 
rabbit  runs,  especially  during  periods  of  dry  weather.  The  sec- 
ond method  is  that  of  placing  poisoned  food  where  the  rabbits  can 
get  it.  Rabbits  are  fond  of  practically  all  kinds  of  vegetables  and 
some  fruits;  any  of  these  may  be  used  for  this  purpose.  The 
Ohio  Experiment  Station  has  had  good  results  in  destroying  rab- 
bits by  dipping  twigs  of  trees  in  a  solution  of  one  part  of  sulphate 
of  strychnine,  one  part  of  borax,  one  part  of  white  syrup,  and  ten 
parts  of  water.  This  mixture  should  be  well  shaken  before  the 
twigs  are  dipped  in  it.  They  are  then  scattered"  where  the  rab- 
bits will  find  them. 

Washes  of  various  sorts  have  frequently  been  recommended  for 
the  protection  of  orchard  trees  against  rabbits.  The  same  can  be 
used  with  equally  good  results  on  the  catalpas.  The  following  is 
recommended  by  the  Oklahoma  Agricultural  Station  and  has  been 
found  very  satisfactory:  One  gallon  of  water,  two  pounds  of  soap, 
two  to  four  ounces  of  carbolic  acid.  Some  prefer  to  add  enough 
vermilion  to  make  the  mixture  a  pinkish  color.  This  wash  is. 
painted  on  trees  in  the  fall  with  a  brush  or  a  swab  of  rags  tied  to  a. 
stick.  Another  wash  which  is  used  by  the  same  station,  and 
which  has.  proved  very  satisfactory,  is  made  by  slacking  a  peck  of 
fresh  lime  with  soapsuds,  after  thinning  to  the  consistency  of 
whitewash  and  adding  half  a  gallon  of  crude  carbolic  acid,  four 
pounds  of  sulphur,  and  one  gallon  of  soft  soap.  Paint  the  trunks; 
of  the  trees  in  the  autumn  in  the  manner  heretofore  prescribed. 
The  United  States  Department  of  Agriculture  recommends  the 
lime-sulphur  wash  as  having  given  thoroughly  satisfactory  results. 
This  wash  consists  of  twenty  pounds  of  unslacked  lime,  fifteen 
pounds  of  flowers  of  sulphur,  fifty  gallons  of  water.  The  lime, 
the  sulphur,  and  one-third  of  the  water  are  boiled  together  for  one 
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hour,  and  then  the  rest  of  the  water  is  added.     If  salt  is  added 
the  wash  will  stick  better. 

Various  methods  of  trapping  have  proved  satisfactory.  A  trap 
made  of  a  half  barrel  sunk  into  the  ground  with  a  balanced  swing- 
ing lid  slightly  smaller  than  the  top  of  the  barrel  on  which  bait 
has  been  placed  is  quite  satisfactory.  When  the  rabbit  steps  on 
the  lid,  it  tips  and  allows  the  rabbit  to  drop  into  the  barrel.  An- 
other ingenious  trap  is  made  of  a  small,  rectangular  box  with  a 
door  in  one  end  held  open  by  a  trigger.  The  rabbit  readily  enters 
the  box  and,  in  moving  around,  releases  the  trigger  and  closes  the 
door.  The  objectionable  feature  about  this  trap  is  that  but  one 
rabbit  can  be  caught  at  a  time. 

One  of  the  most  effective  methods  of  protection  against  injury 
by  rabbits  is  clean  cultivation.  If  food  is  available  elsewhere, 
rabbits  seldom  frequent  places  where  they  cannot  find  cover.  In 
one  plantation  observed  for  three  years,  in  which  plantation  the 
trees  were  given  clean  cultivation,  and  in  which  there  was  not  a 
weed  or  vegetation  of  any  character  to  afford  cover,  not  a  single 
tree  was  injured  by  the  rabbits.  In  another  plantation  not  half  a 
mile  from  the  one  mentioned  above,  in  which  there  was  abundance 
of  cover,  the  rabbits  were  numerous.  After  four  years'  work  in 
attempting  to  ge.t  a  stand  of  trees,  the  plantation  was  abandoned 
because  of  the  injury  done  by  the  rabbits;  at  the  end  of  the  four 
years'  trial,  not  over  fifteen  per  cent,  of  the  trees  showed  more 
than  a  one-year  old  stem.  The  conditions  in  the  two  plantations 
were  very  similar  except  for  the  amount  of  cover  for  the  rabbits. 
The  best  method  of  protecting  plantations  against  rabbits  will 
depend  entirely  on  local  conditions,  including  the  area  of  the  plan- 
tation and  the  amount  of  injury  that  rabbits  will  probably  do. 
However,  it  is  unsafe  to  set  out  a  plantation  of  catalpas  without 
preparing  to  protect  them,  in  some  way,  against  rabbits. 

CUTTING  BACK. 

Some  catalpa  growers  practice  and  advise  cutting  the  trees  back 
to  stumps  level  with  the  ground  two  years  after  the  trees  are  set 
out.  This  is  to  secure  a  perfectly  straight  growth  to  the  height  to 
which  the  sprout  will  grow  the  first  season  after  it  is  cut  back. 
^When  cut  back  in  this  way,  the  stumps  sprout  freely,  and,  if  they 
are  properly  cared  for,  trees  of  very  satisfactory  growth  and  form 
can  be  developed.  However,  cutting  back  necessitates  a  great 
deal  of  work  that  farmers  seldom  have  time  to  do,  and  any  advan- 
tage that  may  be  gained  hardly. pays  for  the  extra  cost  of  such 
treatment. 
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If  cutting  back  is  to  practiced,  the  trees  should  be  cut  after 
they  have  grown  two  years  in  the  permanent  plantation.  The 
stumps  will  send  out  three  or  four  sprouts,  all  of  which  must  be 
cut  off  except  the  strongest.  Under  favorable  conditions  this  one 
sprout  will  attain  a  height  of  from  six  to  ten  feet  the  first  season, 
and  by  the  end  of  the  second  season  will  be  as  tall  as  the  five-year- 
old  trees  that  were  not  cut  back.  If  one  trimming  of  the  stump- 
growth  would  answer  all  needs,  the  care  of  the  sprout-growth 
would  be  a  simple  matter,  but  the  stumps  cersist  in  sprouting, 
and  the  plantation  must  usually  be  gone  over  two  or  three  times 
to  keep  the  stumps  free  of  undesirable  sprouts. 

On  account  of  the  excessive  growth  and  the  heavy  foliage,  the 
one-year-old  sprouts  are  subject  to  considerable  injury  from  wind- 
felling.  The  strain  caused  by  a  heavy  wind  splits  the  sprouts  from 
the  stump.  Danger  from  such  injury  is  entirely  overcome  during 
the  second  season's  growth. 

FORM  AND  SIZE. 

In  Kansas  the  hardy  catalpa  is  a  medium-sized  tree  which,  when 
planted  in  groves,  reaches  its  best  financial  development  in  from 
eighteen  to  twenty  years.  Trees  in  single  rows,  as  in  street  and 
roadside  planting,  require  a  much  longer  time  to  reach  their  full 
development. 

When  closely  planted  in  groves,  the  trees  develop  a  tall,  slender 
trunk  with  very  few  large  side  branches.  Trees  from  eighteen  to 
twenty  years  old  vary  from  thirty  to  forty  feet  in  height  and  from 
eight  to  ten  inches  in  diameter  at  one  foot  from  the  ground,  de- 
pending upon  the  strength  of  the  soil  in  which  they  grow.  The 
stems  are  reasonably  straight  and  entirely  satisfactory  for  fence- 
post  purposes.  The  trees  hold  their  diameter  well  and  will  usu- 
ally cut  three  lengths  of  six  and  one-half  foot  posts.  The  catalpa 
is  preeminently  a  fence-post  tree;  in  its  seedling  stage  it  continues 
to  grow  throughout  the  season  until  checked  by  frost;  conse- 
quently, from  six  inches  to  a  foot  of  tender,  immature  wood  at  the 
end  of  the  season's  growth  winterkills.  The  following  season's 
growth  starts  from  a  bud  somewhere  on  the  stem  below  the  in- 
jured portion.  This  causes  a  slight  crookedness  in  the  stem  that 
is  objectionable  where  a  perfectly  straight  stick  is  desired.  Pole 
size  is  not  reached  until  the  trees  are  twenty-five  years  of  age  or 
older,  and  it  is  only  under  the  very  best  of  care  that  they  can  be 
grown  to  this  size  without  becoming  infected  with  fungi. 


12 

FUNGUS  DISEASE. 

The  catalpas  throughout  the  State  are  susceptible  to  the  attacks 
of  a  fungus  disease,  Polystictus  versicolor^  which  very  generally 
attacks  the  trees  in  groves  after  they  are  past  twenty  years  of 
age.  In  some  plantations  the  trees  are  attacked  at  an  earlier  age; 
the  fungus  gains  entrance  through  wounds  in  those  lower  limbs 
which  are  killed  by  the  shade  from  the  upper  part  of  the  tree. 
The  disease  spreads  from  the  point  of  entrance,  going  both  uj> 
and  down  the  trunk.  Within  a  very  few  years  after  the  disease 
gains  entrance,  the  wood  of  the  entire  trunk  is  affected  and  the 
tree  dies.  The  presence  of  this  fungus  is  easily  detected  by  the 
occurrence  of  brackets  or  punks,  often  spoken  of  as  "toad stools,'* 
that  appear  on  the  surface  of  the  infected  parts,  and  also  by  the 
occurrence  of  broken  limbs.  In  an  advanced  stage  of  the  disease, 
the  trunks  of  the  trees  are  usually  covered  with  a  growth  of  brack- 
ets which  are  the  fruiting  organs  of  the  fungus.  The  infected 
trees  are  often  broken  off  by  the  wind  at  heights  varying  from  two 
to  ten  feet  from  the  ground. 

The  fungus  destroys  the  strength  of  the  wood  and  makes  it 
worthless  for  any  purpose.  The  only  possible  way  of  preventing 
injury  by  this  trouble  in  a  grove  of  catalpas  is  to  cut  the  trees  be- 
fore the  disease  has  developed  to  the  point  of  seriously  affecting 
the  strength  of  the  wood. 

LENGTH  OP  ROTATION  FOR  THE  CATALPA. 

A  careful  study  of  catalpa  plantations  indicates  that  the  catalpa 
must  be  handled  on  a  sixteen- or  eighteen- year  rotation.  At  this 
age  the  trees  are  large  enough  to  cut  three  lengths  of  posts  that 
are  large  enough  for  general  fencing  purposes.  The  trees  do  not 
reach  their  full  growth  or  development  at  this  age,  but  the  risk  of 
losing  the  crop  by  an  attack  of  the  fungus  heretofore  mentioned  is 
very  great,  and  the  increased  value  of  larger  material  does  not 
balance  the  risk. 

SECOND  CROP. 

If  the  trees  are  cut  while  they  are  in  a  good,  thrifty  condition, 
the  sprouts  from  the  stumps  will  yield  a  second  crop  of  posts  in 
from  fourteen  to  sixteen  years.  This  second  crop  of  posts  will 
nearly  equal  the  first  cutting  in  number  and  value.  They  will  be 
straighter  and  freer  from  limbs  than  the  posts  of  the  first  cut- 
ting, and  quite  as  durable. 

The  care  of  the  plantation  during  the  production  of  the  second 

1  Described  in  Bulletin  37  of  the  Forest  Service,  U.  S.  ODept.  of  Agri. 


A  twenty-seven  year  old  hardy  catalpa  plantation  on  Mr.  Geo.  Newcomb's 
farm  near  Morrowville,  Washington  county,  Kansas.  The  measuring  board  is 
20  feet  in  length. 


A  catalpa  tree  infested  with  the  fungus  disease  Polystictus  versi- 
color.  The  sporophores  or  fruiting  bodies  appear  on  the  surface  of 
the  bark. 
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crop  is  more  simple  than  that  of  the  first.  To  secure  a  good 
growth  of  sprouts  the  trees  should  be  cut  in  March  or  early  in 
April.  The  stumps  should  be  cut  smooth,  with  the  slant  all  in  one 
direction.  In  May  each  living  stump  will  develop  from  ten  to 
twenty  sprouts  that  will  grow  very  vigorously  and  that  by  the  mid- 
dle of  June  will  begin  to  be  thrown  by  the  wind.  Later  in  the  sea- 
son many  of  the  sprouts  become  top-heavy  and  fall  of  their  own 
weight,  breaking  at  the  point  of  union  with  the  parent  stump.  In 
plantations  where  the  sprout-growth  is  rank,  the  loss  due  to  the 
sprouts  falling  of  their  own  weight  or  being  felled  by  the  wind  is 
very  heavy  in  the  first  summer.  During  the  second  sea&on's 
growth  the  union  of  the  sprout  with  the  stump  develops  sufficiently 
to  withstand  all  ordinary  strain. 

There  are  two  methods  that  have  proved  entirely  satisfactory  in 
handling  the  sprouts.  The  first  method  is  to  allow  all  the  sprouts 
to  grow  untouched  until  the  summer  of  the  second  year's  growth. 
At  this  time  all  but  one  or  two  of  the  largest  sprouts  are  cut  off 
close  to  the  stump.  This  method  has  been  practiced  extensively 
with  good  results. 

The  second  method  of  handling  the  sprout-growth  is  to  go  over 
the  plantation  as  soon  as  the  sprouts  reach  a  height  of  two  or  three 
feet,  select  three  or  four  of  the  largest  arising  from  each  stump, 
and  tie  these  together  loosely  with  a  band  of  binding  twine.  The 
tops  of  all  the  other  sprouts  are  then  broken  off  to  retard  their 
height  growth.  When  the  sprouts  selected  are  bound  together, , 
each  helps  support  the  other  and  reduces  the  loss  from  wind-fell- 
ing to  a  minimum.  By  midsummer,  it  is  necessary  to  go  over  the 
plantation  a  second  time  to  bind  the  sprouts  again  and  break  off 
the  tops  of  the  undesirable  ones.  The  second  band  should  be 
placed  as  near  the  tops  of  the  sprouts  as  possible,  in  order  to  hold 
the  stems  from  falling  apart  of  their  own  weight.  During  the 
summer  of  the  second  year,  all  the  sprouts  are  cut  off  close  at  the 
stump,  except  those  that  are  selected  for  the  future  trees. 

There  are  three  advantages  in  the  practice  of  allowing  all  the 
sprouts  to  grow  until  the  second  year  before  cutting  them  off. 
First,  the  full  growth  shades  the  ground  and  prevents  a  growth  of 
weeds  that  would  practically  smother  the  sprouts.  In  every  plan- 
tation that  has  been  studied,  a  rank  growth  of  sunflowers  and 
horseweeds  has  grown  up  during  the  summer  following  the  cutting. 
In  several  plantations  the  growth  of  weeds  exceeded  the  growth 
of  the  catalpa  sprouts.  Wherever  this  occurred,  the  catalpas  were 
seriously  injured.  In  attempting  to  reach  up  into  the  light,  they 
grew  too  slender,  and  were  unable  to  support)  the  weight  of 
their  own  leaves. 
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Second,  a  full  growth  of  sprouts  greatly  lessens  the  loss  from 
attacks  of  rabbits.  The  protection  of  the  sprouts  against  the  rab- 
bits is  a  very  important  item  in  caring  for  a  grove.  When  all  the 
sprouts  are  allowed  to  stand  over  the  first  winter,  the  rabbits  feed 
on  the  smaller  stems,  and  the  larger  stems  often  go  through  the 
entire  winter  untouched. 

Third,  when  a  full  growth  of  sprouts  is  permitted  the  first  sea- 
son, the  cost  of  sprouting  the  stumps  is  reduced  to  a  minimum. 
One  cutting  of  the  sprouts  during  the  second  season's  growth  is 
all  that  is  required.  The  second  growth  of  sprouts  that  appears 
after  this  cutting  gradually  fails  on  account  of  lack  of  light.  The 
dead  stems  are  unsightly  for  a  year  or  two,  but  they  in  no  way  in- 
terfere with  the  growth  of  the  second  crop  of  trees. 

The  method  of  selecting  the  future  tree  early  in  the  first  sea- 
son and  cutting  off  all  the  other  sprouts — which  method  has  been 
frequently  advised — is  not  practical.  The  loss  by  wind-felling 
of  the  sprouts  thus  selected  is  excessive.  Success  in  growing 
catalpas  is  determined  largely  by  the  cost  of  the  labor  expended 
upon  them.  The  very  least  amount  of  labor  that  will  produce  the 
desired  growth  is  the  watchword  that  must  be  constantly  kept  in 
mind.  Successive  sprouting  is  a  waste  of  time  as  well  as  an  un- 
warranted expense  that  must  be  charged  against  the  cost  of 
growing  the  crop. 

Whenever  cultivation  is  possible,  the  ground  between  the  rows 
.of  trees  should  be  cultivated  during  the  summer  immediately  fol- 
lowing the  cutting.  A  disk  harrow  is  the  most  satisfactory  im- 
plement for  such  cultivation.  The  cultivation  at  this  time  is  very 
necessary  to  keep  down  the  weeds  that  would  otherwise  take  pos- 
session of  the  ground.  Cultivation  that  keeps  the  surface  soil  in 
good  physical  condition  greatly  increases  the  rate  of  tree-growth. 
On  the  other  hand,  a  lack  of  cultivation  results  in  a  heavy  growth 
of  weeds,  which,  after  they  ripen,  afford  the  greatest  kind  of  cover 
and  protection  for  rabbits,  which  in  turn  live  on  catalpa  bark 
throughout  the  winter,  girdling  and  injuring  many  valuable  trees. 
The  presence  of  the  dry  weeds  also  increases  the  danger  of  the 
destruction  of  the  trees  by  fire.  If  a  fire  should  once  get  started  in 
such  a  mass  of  dry  vegetation,  it  would  be  impossible  to  stop  its 
progress  until  it  burned  itself  out.  The  cultivation  prescribed 
would  cut  and  injure  some  of  the  surface  roots,  but  this  injury  is 
not  worthy  of  mention  in  comparison  with  the  injury  that  would 
result  from  a  fire  running  through  the  trees. 

If  the  trees  of  the  original  planting  are  allowed  to  grow  until 
they  become  infected  with  fungus,  their  ability  to  reproduce  by 
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stump  sprouts  is  seriously  impaired,  and  a  second  crop  is  very 
uncertain. 

CUTTING. 

A  second  crop  of  posts  from  the  stumps  must  always  be  consid- 
ered in  connection  with  the  cutting.  To  secure  the  best  second 
growth,  the  trees  should  be  cut  late  in  the  winter  or  early  spring; 
March  is  a  very  desirable  month.  The  stumps  should  be  cut  low 
so  as  to  insure  a  sprout-growth  from  as  near  the  surface  of  the 
ground  as  possible.  A  smooth  stump  with  the  slope  all  in  one  di- 
rection is  desirable  to  avoid  pockets  that  will  hold  rain  or  snow 
water  and  will  thereby  induce  fungus  attacks. 

SEASONING. 

The  value  of  thoroughly  seasoning  the  catalpa  posts  before  set- 
ting them  cannot  be  overestimated.  To  air- dry  posts  and  poles 
thoroughly  will  require  from  six  to  nine  months'  time,  depending 
upon  the  season  and  also  upon  the  size  of  the  posts. 

The  seasoning  can  be  most  quickly  and  satisfactorily  accom- 
plished by  piling  the  posts  in  an  open  pile  in  alternating  tiers  of 
three  and  seven  posts  each.  This  order  of  piling  admits  of  abun- 
dance of  light  and  free  circulation  of  air.  The  bark  of  the  catalpa 
is  very  thin  and  does  not  seriously  interfere  with  the  seasoning  of 
the  posts.  It  clings  tightly  to  the  seasoned  wood  and  is  not  detri- 
mental or  objectionable  on  the  post. 

The  value  of  thoroughly  seasoning  posts  or  poles  before  setting 
them  is  that  drying  the  wood  increases  its  durability.  Bacteria 
and  fungi  that  cause  decay  can  exist  and  develop  only  in  a  moist 
medium.  Therefore,  if  the  wood  is  dried  before  it  is  set  in  the 
ground,  it  greatly  lessens  the  opportunity  for  fungi  to  attack  it. 

DURABILITY  AND  CHARACTER  OF  CATALPA  WOOD. 

The  catalpa  wood,  wherever  known,  is  recognized  as  one  of  the 
very  durable  woods,  second  only  to  the  Osage  orange  and  the  red 
cedar.  In  spite  of  its  reputation  for  durability,  some  complaints 
have  been  received  to  the  effect  that  the  posts  are  short-lived  and 
not  satisfactory.  An  investigation  of  several  such  unfavorable 
criticisms  regarding  the  value  of  the  posts  has  led  to  the  following 
conclusions: 

First,  the  posts  were  set  before  they  had  been  seasoned;  or 
Second,  the  trees  were  infected  with  fungi  and  the  strength 
and  durability  of  the  wood  were  seriously  impaired  before  the 
trees  were  cut. 
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When  the  trees  are  cut  while  they  are  in  a  perfectly  healthy 
condition,  whatever  their  age,  and  the  posts  thoroughly  seasoned 
before  they  are  set,  the  wood  is  very  durable  and  satisfactory  for 
fence-post  purposes.  The  wood  is  light,  but  strong  enough  to 
resist  the  required  strain  of  the  fence,  and  it  holds  staples  very 
satisfactorily.  The  posts  are  clean,  smooth,  pleasing  in  appear- 
ance, and  easily  handled. 

In  general  repair  work  on  the  farm,  the  catalpa  is  a  very  ser- 
viceable wood.  It  has  been  used  with  entire  satisfaction  for 
sweeps  on  horsepowers,  for  tongues  of  all  sorts  of  implements  and 
vehicles,  and  for  doubletrees,  singletrees,  and  neckyokes. 

RANGE  OF  SUCCESSFUL  GROWTH. 

The  hardy  catalpa  is  an  introduced  tree  in  this  State,  its  natural 
range  being  throughout  southern  Ohio,  Indiana,  Illinois,  eastern 
Missouri,  and  southward.  The  range  for  growing  the  catalpa  on 
a  commercial  scale  in  Kansas  is  confined  to  the  eastern  half  of  the 
State.  To  draw  a  line  defining  the  western  limit  of  successful 
groves  of  catalpa,  the  line  between  Jewell  and  Smith  counties  pro- 
jected south  to  the  southern  boundary  of  the  State  is  a  safe  division. 
West  of  this  line  the  catalpa  can  be  grown  successfully  only  ia 
favored  sites  on  low  ground  along  the  water  courses.  Under  no 
consideration  should  the  catalpa  be  planted  on  the  high  prairie 
land  of  western  Kansas.  It  cannot  endure  the  dry  summers  and 
prevailing  wind  of  that  section  of  the  State. 

CATALPA  GROWING  AS  A   COMMERCIAL  ENTERPRISE. 

The  possibility  of  growing  catalpas  on  a  commercial  scale  is  re- 
ceiving considerable  attention  throughout  the  State,  especially  in 
the  southern  part.  The  plantations  within  the  State  that  have  re- 
ceived proper  treatment  have  without  exception  proved  good  finan- 
cial investments,  and  without  exception  the  owner  of  the  planta- 
tions are  enthusiastic  catalpa  men. 

The  commercial  product  of  a  catalpa  plantation  is  posts  and 
poles.  The  market  for  the  products  is  good  and  will  continue  to 
be  good,  as  the  demand  for  posts  and  poles  is  increasing  and  the 
supply  of  natural  timber  suitable  for  such  uses  is  diminishing. 
As  the  supply  from  the  natural  sources  decreases,  the  demands 
on  the  artificial  plantations  will  increase.  In  this  State  the  catal- 
pa is  practically  without  a  competitor.  As  a  tree,  it  is  easily 
handled  and  grows  into  commercial  size  in  a  comparatively  short 
time.  When  cut,  it  makes  the  most  desirable  post  on  the  market. 
Geographically,  Kansas  is  ideally  situated  to  make  the  growing  of 


Eight-year-old  second-growth  hardy  catalpas  from  21-year-old  stumps  in  the 
Farlington  Plantation,  Crawford  county,  Kansas. 
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catalpa  posts  and  poles  an  important  industry.  The  demand  for 
the  posts  comes  largely  from  the  plains  region  lying  farther  south 
and  west.  The  Kansas  plantations  are  nearer  the  field  of  con- 
sumption than  is  any  other  source  of  supply.  This  shortens  the 
distance  that  the  products  must  be  hauled,  and  saves  immensely 
in  cost  of  transportation.  The  lightness  of  the  wood  is  another 
factor  favoring  the  catalpa.  The  air- dried  wood  weighs  only  about 
half  as  much  as  the  same  volume  of  Osage  orange,  its  closest  com- 
petitor. The  uniform  size  and  smoothness  of  the  catalpa  posts 
allow  them  to  pack  closely  in  the  car.  In  the  range  country  the 
posts  are  frequently  hauled  long  distances,  again  the  lightness 
ness  of  the  posts  and  the  compactness  of  the  load  are  a  big  factor. 
On  average  country  roads  a  team  can  easily  haul  from  250  to  300 
posts  at  a  single  load. 

In  considering  the  possibilities  of  growing  the  catalpas  on  a 
commercial  scale,  the  first  point  to  get  absolutely  clear  is  that  the 
land  selected  is  suitable  for  their  thrifty  growth  and  within  rea- 
sonable distance  from  a  shipping  point.  If  the  land  is  on  or  near 
a  main  line  of  road,  so  much  the  better. 

In  selecting  the  planting-stock,  great  care  must  be  exercised 
to  be  sure  of  getting  the  Catalpa  speciosa.  The  common  catalpa  is 
not  worth  planting  and  will  be  a  source  of  endless  grief.  The  dis- 
tinction between  the  two  species  is  most  clearly  seen  in  the  ma- 
ture trees;  indeed,  it  is  only  from  the  characteristics  of  the  ma- 
ture trees  or  of  the  seeds  that  the  species  can  be  definitely  deter- 
mined. The  desirable  trees  should  be  marked  for  their  seed 
crop.  The  seedlings  are  easily  and  cheaply  grown;  if  the  planter 
requires  several  thousand,  he  can  well  afford  to  grow  them  him- 
self. In  case  he  buys  his  seedlings,  he  should  buy  only  from  reli- 
able nurserymen  who  make  a  specialty  of  catalpas  and  who  sell 
them  at  a  figure  that  will  allow  the  planter  an  opportunity  to  grow 
them  at  a  profit. 

Before  setting  out  to  plant  and  grow  catalpas  on  a  commercial 
scale,  the  prospective  grower  should  clearly  understand  that  the  in- 
vestment is  a  long-time  one,  that  it  will  be  ten  years  before  there 
are  any  returns  from  the  planting  and  at  least  fourteen  or  sixteen 
years  before  the  entire  crop  can  be  cut  and  marketed.  In  view  of 
this  fact,  the  original  cost  of  the  establishment  of  the  plantation 
will  practically  determine  the  financial  success  or  failure  of  the 
undertaking.  The  rule  of  compound  interest  must  be  applied  in 
such  investments.  Five  per  cent,  compound  interest  is  a  very 
reasonable  rate  to  require  of  such  an  investment.  On  this  basis, 
if  $1  is  put  out  at  five  per  cent,  compound  interest,  it  will  in  six- 
teen years  amount  to  $2.18.  To  determine  the  future  worth  of 


18 


the  investment,  multiply  the  cost  per  acre  by  2.18.  The  result  will 
be  the  value  of  the  investment  at  the  end  of  sixteen  years  at  five  per 
cent,  compound  interest.  Take  a  concrete  example:  If  the  trees 
are  planted  at  three  and  one-half  by  seven  feet,  1777  will  be  re- 
quired to  the  acre.  At  $5  a  thousand,  the  cost  will  be  $8.88  an 
acre.  Preparing  the  ground,  planting,  and  cultivating  the  trees 
for  two  years  will  cost  at  least  $12  an  acre.  At  five  per  cent, 
compound  interest,  this  will,  at  the  end  of  sixteen  years,  amount  to 
$45.52.  To  this  must  be  added  the  cost  of  harvesting  and  rent  on 
the  land.  This  cost  will  vary,  depending  upon  the  amount  of  ma- 
terial to  be  cut  and  the  cost  of  labor;  however,  it  is  a  safe  estimate 
to  say  that  it  will  cost  $70  an  acre  to  cut  and  market  the  crop. 
Suppose  the  land  on  which  the  trees  are  to  be  grown  will  rent  for 
$5  an  acre  per  year;  in  sixteen  years  this  will  amount  to  $80.  This 
makes  the  total  cost  of  the  crop  of  timber  $195.52  an  acre.  In 
other  words,  under  the  conditions  assumed  above,  a  plantation 
must  produce  a  yield  worth  $195.52  an  acre  or  you  cannot  afford  to 
grow  the  trees. 

The  cost  of  preparing  the  ground,  planting  and  cultivating  the 
trees,  the  rent  of  the  land,  and  the  cost  of  harvesting  and  market- 
ing the  crop  are  items  that  will  remain  the  same  regardless  of  the 
cost  of  the  planting- stock.  In  the  foregoing  estimate,  this  cost  is 
$167.16  an  acre.  But  inasmuch  as  the  cost  of  the  trees  is  often  the 
determining  factor  in  the  establishment  of  a  plantation,  let  us  con- 
sider the  difference  in  the  final  results.  In  lots  of  10,000  and  more, 
the  catalpa  seedlings  can  be  grown  at  home  for  $2.50  a  thousand. 
Nursery-grown  trees  can  be  bought  in  lots  of  10,000  and  more  for 
$5  a  thousand  and  upwards,  while  certain  nurseries  are  flooding 
the  State  with  agents  selling  catalpa  seedlings  at  $25  a  thousand. 
The  following  table  shows  the  difference  that  a  few  dollars  in  the 
initial  cost  makes  in  the  final  cost: 

Table  showing  future  value  of  cost  of  catalpa 
planting-stock  for  one  acre,  on  basis  of  1777  trees 
to  the  acre,  and  estimate  of  total  cost  per  acre. 
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The  foregoing  figures  tell  their  own  story,  which  is  simply  this: 
At  a  reasonable  price  for  the  planting-stock,  catalpas  can  be 
grown  at  a  profit;  but  if  the  price  exceeds  $10  a  thousand,  it  is 
very  doubtful  if  they  can  be  grown  profitably. 
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FORESTRY  has  been  one  of  the  important  lines  of  investigation  since 
the  early  days  of  the  Agricultural  College,  and  some  of  the  first  experi- 
ments authorized  by  the  Experiment  Station  were  investigations  of  the 
growth  of  forest  trees.  These  lines  of  work  have  been  continued,  and  the 
work  along  forestry  lines  now  includes : 

1.  Observations  concerning  the  adaptation  of  species  to  Kansas  condi- 
tions, plantings  made  at  various  dates  from  1874  up  to  the  present  time 
being  under  observation. 

2.  Measurements  of  the  rate  of  growth  of  various  species. 

3.  Methods  of  propagation. 

4.  Influence  of  transplanting  compared  with  trees  grown  from  seed 
and  not  transplanted. 

5.  Investigation  of  the  distribution  and  value  of  native  species. 

6.  A  study  of  the  causes  of  success  and  failure  of  artificial  forests. 

7.  The  value  of  various  species  for  windbreaks,  for  commercial  plan- 
tations, and  as  ornamental  trees. 

Since  May,  1909,  the  Forestry  Stations  at  Ogallah  and  Dodge  City  have 
been  under  the  care  of  the  Department,  and  a  special  study  of  the  forest 
conditions  of  the  state  has  been  commenced.  A  part  of  the  state  forestry 
work  is  the  investigation  of  the  fitness  of  soils  and  locations  for  forest 
trees.  The  preparation  of  plans  for  plantings  and  for  the  management  of 
wood  lots  is  being  undertaken. 


THE  NEW  FORESTRY  LAW. 

The  recognized  need  of  a  vigorous  forestry  policy  and  an 
aggressive  campaign  for  tree  planting  on  every  farm  in  Kan- 
sas prompted  the  legislature  of  1909  to  pass  the  following 
forestry  bill,  which  was  signed  by  Governor  Stubbs  on  March 
8  and  became  effective  on  March  15,  1909 : 

SENATE  BILL  No.  231. 

AN  ACT  to  establish  at  the  Kansas  State  Agricultural  College  a  division 
of  forestry  under  the  direction  of  the  board  of  regents  of  that  institu- 
tion, and  appropriating  funds  for  the  support  of  same,  and  repealing 
chapter  405  of  the  Session  Laws  of  1907. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Kansas: 

SECTION  1.  For  the  promotion  of  forestry  in  Kansas  there  shall  be 
established  at  the  Kansas  State  Agricultural  College,  under  the  direction 
of  the  board  of  regents,  a  division  of  forestry.  The  board  of  regents  of 
the  Kansas  State  Agricultural  College  shall  appoint  a  state  forester  who 
shall  have  general  supervision  of  all  experimental  and  demonstration 
work  in  forestry  conducted  by  the  Experiment  Station.  He  shall  pro- 
mote practical  forestry  in  every  possible  way,  compile  and  disseminate 
information  relative  to  forestry,  and  publish  the  results  of  such  work 
through  bulletins,  press  notices,  and  in  such  other  ways  as  may  be  most 
practicable  to  reach  the  public,  and  by  lecturing  before  farmers'  insti- 
tutes, associations  and  other  organizations  interested  in  forestry. 

SEC.  2.  The  state  forester  shall  employ,  under  the  direction  of  the 
board  of  regents  of  the  Kansas  State  Agricultural  College,  such  assist- 
ants, who  shall  be  practical  foresters,  laborers  and  clerks,  and  shall  pur- 
chase necessary  office  furniture  and  equipment  as  may  be  needed  to  carry 
into  effect  the  purposes  of  this  act. 

SEC.  3.  The  state  forester  shall,  upon  request,  cooperate  with  towns, 
counties,  corporations  and  individuals  in  preparing  planting  plans  and 
plans  for  the  protection,  management  and  replacement  of  trees,  wood 
lots  and  timber  tracts  under  an  agreement  that  the  persons  obtaining 
such  assistance  shall  pay  the  field  expenses  of  such  work. 

SEC.  4.  The  board  of  regents  of  the  State  Agricultural  College  may 
also  conduct  on  the  Dodge  City  and  Ogallah  Stations  other  demonstra- 
tions and  experiments  of  local  interest,  such  as  seed  breeding  and  tillage 
experiments,  whenever  such  demonstrations  may  not  interfere  with  the 
work  in  forestry. 

SEC.  5.  For  carrying  the  provisions  of  this  act  into  effect  there  shall 
be  appropriated  from  moneys  in  the  state  treasury,  not  otherwise  appro- 
priated, the  sum  of  one  thousand  dollars  for  the  fiscal  year  ending  June 
30,  1909;  two  thousand  dollars  for  the  fiscal  year  endir^  June  30,  1910, 
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and  two  thousand  dollars  for  the  fiscal  year  ending  June  30,  1911.  All 
vouchers  for  salaries  and  other  expenses  shall  be  paid  in  the  same  man- 
ner as  expenses  of  the  Kansas  State  Agricultural  College. 

SEC.  6.  The  Forestry  Stations  at  Ogallah  and  Dodge  City  shall  re- 
main the  property  of  the  state  for  the  purpose  of  conducting  experimental 
and  demonstration  work  in  forestry  under  the  direction  of  the  board  of 
regents  of  the  State  Agricultural  College,  who  shall  have  all  power  in 
relation  thereto  now  exercised  by  the  Executive  Council.  And  for  the 
purpose  of  maintaining  said  Stations  and  for  the  purchase  of  trees,  plants, 
seeds  and  cuttings,  and  for  the  payment  of  other  incidental  expenses, 
there  is  hereby  appropriated  the  following  sum,  or  as  much  as  may  be 
necessary,  to  wit: 

For  the  Station  at  Ogallah. 

For  the  fiscal  years  ending  June  30,  1910,  and  June  30,  1911 : 

1910  1911 

Maintenance  and  repairs $500  $500 

For  the  purchase  of  trees,  seeds  and  cuttings 300  300 

For  labor 1,200  1,200 

For  postage,  freight  and  incidentals 200  200 

$2,200     $2,200 

For  the  Station  at  Dodge  City. 
For  the  fiscal  years  ending  June  30,  1909,  June  30,  1910,  and  June  30, 

1911: 

1910        1911 

Maintenance  and  repairs $500  $500 

For  the  purchase  of  trees,  seeds  and  cuttings 300  300 

For  labor 1,200  1,200 

For  postage,  freight  and  incidentals 200  200 

$2,200     $2,200 

For  the  Dodge  City  Station  $500,  or  as  much  thereof  as  may  be  neces- 
sary, for  the  purchase  of  a  team,  said  sum  to  be  available  at  once. 

SEC.  7.  Chapter  405,  Session  Laws  of  1907,  and  all  acts  and  parts  of 
acts  conflicting  with  this  are  hereby  repealed. 

SEC.  8.  This  act  shall  take  effect  and  be  in  force  from  and  after  its 
publication  in  the  official  state  paper. 

I  hereby  certify  that  the  above  bill  originated  in  the  Senate,  and  passed 
.that  body  February  27,  1909. 

W.  J.  FITZGERALD, 

President  of  the  Senate. 

Z.  E.  WYANT, 

Secretary  of  the  Senate. 

Passed  the  House  March  8,  1909. 
J.  N.  DOLLEY, 

Speaker  of  the  House. 

C.  H.  BRILHART, 

Asst.  Chief  Clerk  of  the  House. 
Approved  March  12,  1909.— W.  R.  STUBBS,  Governor. 
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STATE  OP  KANSAS, 

OFFICE  OF  THE  SECRETARY  OF  STATE. 

I,  C.  E.  Denton,  secretary  of  state  of  the  state  of  Kansas,  do  hereby 
certify  that  the  above  and  foregoing  is  a  correct  copy  of  the  original  en- 
rolled bill  now  on  file  in  my  office. 

IN  TESTIMONY  WHEREOF,  I  have  hereunto  subscribed  my  name  and 
affixed  my  official  seal,  this  13th  day  of  March,  1909. 

[SEAL.]  C.  E.  DENTON, 

Secretary  of  State. 

At  the  first  meeting  of  the  board  of  regents  after  the  pas- 
sage of  the  bill,  as  a  preliminary  measure  to  get  the  new  work 
under  immediate  headway,  Albert  Dickens,  professor  of  hor- 
ticulture and  forestry  at  the  Kansas  State  Agricultural  Col- 
lege, was  appointed  state  forester.  A  reorganization  of  the 
work  at  the  Dodge  City  and  Ogallah  Stations  was  at  once  un- 
dertaken in  conformity  with  the  provisions  of  the  law.  Mr. 
Christian  Jensen,  a  man  of  experience  and  training  in  forest 
nursery  and  tree-planting  work,  was  selected  as  assistant  for- 
ester and  placed  in  charge  of  the  Dodge  City  Station.  Mr. 
Jensen  had  received  his  training  in  forestry  at  the  Biltmore 
estate,  Asheville,  N.  C.,  under  Doctor  Schenck,  and  had  sev- 
eral years'  experience  in  nursery  work  in  Iowa  and  Kansas. 
Mr.  Turner,  a  practical  farmer  and  a  man  of  considerable  ex- 
perience in  nursery  work,  was  employed  as  foreman  of  the 
Ogallah  Station.  The  efficient  work  that  these  men  accom- 
plished is  described  in  the  following  pages  of  the  bulletin. 

The  appointment  of  Professor  Dickens  as  state  forester  was 
recognized  by  him  as  a  temporary  arrangement  until  such 
time  as  he  could  recommend  the  appointment  of  a  permanent 
state  forester  who  could  devote  his  entire  time  to  the  work. 
The  Forestry  Service  of  the  United  States  Department  of 
Agriculture  was  asked  to  recommend  a  man  who  had  the 
ability  and  training  to  undertake  the  duties  of  state  forester 
as  prescribed  by  the  law.  Very  happily  the  regents  were  able 
to  secure  the  man  recommended  by  the  Forestry  Service.  Pro- 
fessor Dickens  recommended  that  the  forestry  work  be  put  on 
an  independent  basis,  and  the  plans  as  outlined  by  him  were 
submitted  to  the  Forestry  Service.  Their  recommendation  was 
made  in  the  following  words : 

"We  heartily  approve  of  your  suggestion  of  putting  for- 
estry on  an  independent  basis  at  the  College  and  of  the  plans 
you  have  outlined  for  handling  the  subject.  It  gives  us  great 
pleasure  to  be  able  to  recommend  to  you  a  man  whom  we  are 
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very  glad  unqualifiedly  to  indorse.  He  is  Charles  A.  Scott, 
professor  of  forestry  at  the  Iowa  State  College,  Ames,  Iowa. 
Professor  Scott  is  a  native  Kansan,  and  a  graduate  from  the 
agricultural  course  at  Manhattan  in  1901.  Immediately  after 
graduation  he  entered  the  forest-service  work  and,  with  the 
exception  of  one  year  spent  at  the  Yale  Forest  School,  he  was 
in  the  service  continuously  until  the  fall  of  1907.  During 
this  time  he  was  engaged  principally  in  tree-planting  work  in 
Nebraska,  South  Dakota  and  Kansas,  although  he  also  had 
some  experience  in  other  regions.  From  1903  to  1907  he  was 
in  charge  of  the  Nebraska  and  Kansas  national  forests,  a  place 
of  considerable  responsibility.  In  the  fall  of  1907  he  was 
elected  to  his  present  position  at  Ames,  where  he  has  done  ex- 
cellent work,  both  in  teaching  forestry  and  in  studying  forest 
conditions  in  Iowa.  Professor  Scott  meets  people  well ;  is  used 
to  public  speaking  and  farmers'  institute  work ;  has  executive 
ability,  and  is  in  every  way  a  strong,  clean,  capable  man." 

At  the  January,  1910,  meeting  of  the  board  of  regents  Pro- 
fessor Scott  was  elected  state  forester,  and  he  has  accepted 
and  will  enter  upon  his  duties  as  soon  as  he  can  complete  his 
work  at  the  Iowa  Agricultural  College,  not  later  than  June  1, 
1910. 

The  work  at  the  Stations  at  Dodge  City  and  Ogallah  will  be 
supplemented  by  extensive  work  to  be  conducted  at  the  Fort 
Hays  Branch  Station. 

The  office  of  the  state  forester  will  be  at  Manhattan,  Kan. 
Every  farmer,  town,  county,  school  board  or  corporation  in- 
terested in  tree  planting  should  address  the  state  forester  for 
information. 

The  following  report  submitted  by  Professor  Dickens  gives 
the  results  of  his  work  at  the  Ogallah  and  Dodge  City  Sta- 
tions under  the  new  law,  and  sums  up  his  experience  of  twenty 
or  more  years  of  careful  observation  and  study  of  the  forest 
conditions  in  central  and  western  Kansas,  and  his  conclusions 
on  these  matters  may  be  accepted  as  entirely  trustworthy. 

H.  J.  WATERS,  President. 


Report  of  the  State  Forester. 

By  ALBERT  DICKENS, 
Professor  of  Horticulture  and  Forestry,  and  State  Forester. 

THE  forestry  work  that  has  been  done  in  central  and  western 
Kansas  in  the  past  quarter  century  has  resulted  in  a  large  num- 
ber of  good  tree  plantations,  many  poor  ones,  some  total  fail- 
ures and  as  might  be  expected  a  great  variety  of  opinions  con- 
cerning the  possibility  of  growing  forest  trees  in  the  various 
soils  and  situations  found  in  the  state.  Theories,  opinions  and 
notions  are  easily  manufactured.  Frequently  more  ardor  is 
exhibited  in  defending  a  notion  than  in  securing  facts,  but  the 
lessons  that  are  valuable  for  the  present  and  future  settlers  on 
the  plains  of  Kansas  must  be  drawn  from  facts. 

Explanations  concerning  the  treelessness  of  Kansas  prairies 
have  been  plentiful,  varying  from  the  effects  of  wind  and  sun 
to  the  presence  in  the  soil  of  substances  and  organisms  which 
are  fatal  to  tree  growth,  but  any  explanation  that  in  any  degree 
explains  must  give  large  measure  of  importance  to  the  effects 
of  fire. 

Early  settlers  remember  the  story  of  an  old  Indian  who  was 
the  last  of  his  tribe  to  leave  the  head- waters  of  the  creeks  now 
known  as  the  Kiowas,  how  they  attempted  to  discourage  winter 
visits  of  northern  tribes  by  burning  the  prairies  north  of  the 
Arkansas.  The  deer  and  buffalo  would  desert  the  burned 
tracts  and  the  roving  Indian  would  find  no  pasture  for  his  war 
horse  or  pack  pony.  Other  years  his  northern  neighbors 
reached  the  river  with  a  friendly  north  wind  and  then  the  fire 
raged  to  the  creeks  of  the  Cimarron  watershed.  And  all  the 
time  the  fire  was  the  factor  that  kept  the  timber  growth  from 
encroaching  upon  the  domain  of  the  prairie.  In  central  and 
western  Kansas,  the  natural  timber  is  restricted  to  very  nar- 
row belts  along  the  streams. 

Wherever  the  banks  were  sufficiently  broken  to  check  the 
fires,  timber  grew.  Numerous  examples  of  this  might  be 
given,  taken  from  many  localities.  A  striking  example  is  fur- 
nished by  Cedar  Bluffs,  in  southern  Trego  county.  The  Smoky 
Hill  river  runs  along  the  foot  of  the  bluffs,  cutting  very  close 
to  the  rocky  ledge  at  each  point  of  a  crescent,  the  points  being 
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PLATE  1.     Red  cedar  can  stand  any  hardship  except  fire. 

something  over  a  half  mile  apart.  The  limestone  bluffs  rise 
almost  perpendicularly  to  heights  of  from  fifty  to  one  hundred 
feet,  furnishing  in  combination  with  the  river  a  very  efficient 
protection  from  fire.  In  this  protected  spot,  high  above  the 
stream,  the  red  cedar  has  for  ages  declared  its  ability  to  with- 
stand any  hardship  except  fire. 

In  Hodgeman  county,  Buckner  creek  furnishes  another  ex- 
ample. The  creek  has  cut  through  the  deep  soil,  leaving  occa- 
sional high  banks,  and  in  the  creek  bed  good  growths  of  hack- 
berry,  elm,  willow  and  cottonwood  are  common. 


PLATE  2.     Timber   on   Buckner  creek,   Hodgeman   county. 
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The  Arkansas  and  Cimarron  rivers  and  their  Kansas  tribu- 
taries flow  for  the  greater  part  of  their  lengths  through  allu- 
vial soils.  There  are  few  rocky  ledges  and  few  high  banks,  and 
for  the  most  part  the  prairie  grass  grows  up  to  the  very  edge  of 
the  low  bank.  Wherever  banks  or  broken  surface  afford  pro- 
tection, trees  were  found. 

The  need  of  the  early  settler  for  fuel  was  imperative.  The 
wood  contract  was  necessary  for  the  existence  of  the  frontier 
army  post,  and  the  few  trees  that  might  have  produced  seed 
for  extending  the  forest  area  of  Kansas  were  cut  to  provide  for 
the  soldier  and  settler.  The  vicinity  of  every  army  post  has 
the  same  story.  Mulberry  creek  and  Crooked  creek  provided 
for  Fort  Dodge ;  the  Pawnee  and  Walnut  creeks  for .  Fort 
Larned. 


PLATE  3.     Black  walnut  on  Crooked  creek,  Meade  county. 

At  Fort  Hays,  the  limits  of  the  old  reservation  may  be  easily 
noted  by  the  trees  which  were  preserved  by  the  government. 
The  wood  contracts  were  filled  from  the  land  outside  the  reser- 
vation, and  nearly  every  tree  large  enough  to  make  fuel  was 
sacrificed  to  provide  for  the  advance  guard  of  civilization. 

A  distance  of  forty-five  miles  seemed  to  mark  the  limit  of 
profitable  wood  contracts,  and  on  Crooked  creek,  about  that 
distance  southwest  of  Fort  Dodge,  some  few  of  the  big  trees, 
mostly  hackberry  and  black  walnut,  are  still  standing.  The 
few  that  escaped  the  ax  of  the  pioneer  are  those  whose  form 
made  them  hard  to  work  for  fuel  and  difficult  to  split  into  posts. 
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One  of  the  largest  of  the  black  walnut  trees  measures  four  feet 
in  diameter  at  five  feet  from  the  ground,  and  is  fifty  feet  high. 
Like  most  large  trees  in  western  Kansas,  it  exhibits  the  type 
which  is  best  fitted  to  survive  under  such  conditions,  short 
trunk  with  a  widespreading  top  which  protects  the  stem  and 
the  soil  about  it  from  the  burning  sun  of  summer.  In  one  lo- 
cality where  the  land  adjoining  Crooked  creek  has  been  pro- 
tected from  fire  for  a  quarter  century  the  timber  is  making 
considerable  headway  in  its  contest  with  the  prairie. 

Since  the  prairie  fires  have  been  restricted  and  the  fuel  need 
of  the  settler  supplied  by  the  coal  miner  and  freight  car,  the 
area  of  natural  timber  has  increased  at  a  most  gratifying  rate. 
Thirty  years  ago  the  Arkansas,  west  of  Hutchinson,  and  its 
tributaries  from  the  south,  were  practically  devoid  of  trees. 
To-day  there  are  many  acres  that  are  under  forest  conditions 
and  the  forest  area  is  increasing.  Most  of  this  growth  is  cot- 
tonwood  and  willow,  species  that  produce  large  quantities  of 
seed  that  is  blown  long  distances  and  germinates  very  soon 
after  ripening.  Species  that  produce  heavier  seeds  are  not  so 
readily  distributed,  and  the  time  required  for  their  distribu- 
tion over  a  given  area  is  very  much  greater.  With  Nature's 
slow  methods  centuries  of  the  most  favorable  conditions  would 
probably  be  required  to  extend  the  area  of  heavy-seeded  species, 
but  as  the  forest  area  increases  the  forest  inhabitants — birds, 
squirrels  and  other  animals — increase  in  numbers,  and  these 
agents  of  distribution  help,  very  slowly  but  surely,  in  the  intro- 
duction of  other  species.  The  increase  of  forest  area  in  the 
past  has  been  confined  for  the  most  part  to  the  alluvial  soils  of 
the  valleys ;  soils  easily  changed  from  prairie  to  forest  because 
the  soil  is  easily  penetrated  by  roots  and  well  adapted  to  nearly 
any  forms  of  plant  life. 

Nature  extends  the  forest  back  from  the  streams  along  ra- 
vines and  broken  surfaces,  and  works  from  these  back  into  the 
upland  prairie.  The  struggle  for  existence  between  prairie 
and  forest  is  a  bitter  one.  The  species  is  indeed  fit  to  survive 
that  can  compete  for  existence  with  the  drought-enduring  buf- 
falo grass.  But  in  the  few  localities  where  the  buffalo  grass 
has  been  deprived  of  its  allies,  fire  and  cattle,  the  forest  is 
making  progress.  A  few  years'  growth  of  buffalo  grass  accu- 
mulates, the  rainfall  is  held  for  a  longer  time  by  the  mulch  on 
the  soil,  the  buffalo  grass  itself  grows  stronger  and  roots 
deeper,  but  its  prosperity  augurs  defeat,  for  the  bunch  grass 
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PLATE  4.     Following  the  bunch  grass  the  trees  proclaim  their  title  to  the  soil. 

encroaches,  then  takes  possession,  and  is  succeeded  by  blue 
stem,  the  roots  ever  growing  deeper  and  the  soil  mulch  heavier. 
Very  little  rainfall  now  escapes.  The  buffalo  grass  lying  close 
to  the  ground,  packed  by  hoofs  and  baked  by  sun,  held  little 
water ;  but  now  the  drought  cannot  wilt  the  blue  stem  with  its 
roots  five  feet  deep,  making  a  way  for  the  soil  water.  Then  the 
shade  from  the  trees,  which  have  all  the  time  been  gaining  in 
size,  favors  the  horseweed,  the  buckbush  and  sumac  appear,  and 
these  make  a  nurse  crop  for  the  tree  seed;  and  up  the  slope, 
following  the  bunch-grass  scouts  and  the  skirmish  line  of  su- 
mac, the  forest  trees  proclaim  their  title  to  the  soil.  The  sermon 
they  preach  over  and  over  is  that  even  the  dryest,  hardest 
soils  may  grow  trees  if  only  the  soil  be  prepared  for  their  needs. 
The  difference  in  the  adaptability  of  soils  for  trees  was  not 
easily  appreciated  by  the  early  settlers,  and  the  fact  that  on  the 
uplands  many  failures  resulted  from  even  well  planned  efforts, 
has  been  discouraging.  Later  investigations  concerning  soil 
conditions  have  added  to  the  knowledge  of  these  soils  facts 
which  make  it  surprising  that  so  many  successes  resulted  from 
plantings  made  in  soils  so  poorly  adapted  to  their  growth,  and 
also  the  encouraging  fact  that  most  of  the  Kansas  prairie  soils 
improve  rapidly  with  proper  cultivation. 

Professor  TenEyck,  of  the  Kansas  State  Agricultural  Col- 
lege, in  securing  soil  samples  from  high  prairie  where  the  buf- 
falo grass  was  the  only  growth  found  it  impossible  to  drive  the 
soil  tube  or  even  a  soil  augur  deeper  than  two  feet  into  the  soil. 
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Yet  such  soils  after  a  few  years  of  cultivation  and  good  farm- 
ing show  a  measurable  quantity  of  soil  water  to  a  depth  of 
four  or  five  feet. 

The  soil  loosened  by  plowing  and  cultivation  holds  the  mois- 
ture, which  penetrates  a  little  deeper ;  the  roots  of  plants  follow 
and  open  the  way  for  more  water  to  moisten  to  a  greater  depth. 
The  length  of  time  required  to  insure  any  given  depth  of  soil 
moisture  varies,  of  course,  with  the  season  and  the  character 
and  composition  of  the  soil,  but  in  every  soil  good  farming  is 
the  great  factor  in  soil  improvement. 

It  is  now  hard  to  realize  that  men  seemed  to  expect  the 
same  results  on  the  high  buffalo  grass  lands  as  on  the  valley 
soils.  But  the  optimism  of  the  settler  was  too  often  pure  en- 
thusiasm with  not  even  a  trace  of  cool  judgment.  Many  times 
a  small  hole  was  dug  in  the  buffalo  grass  sod,  a  tree  crowded 
into  it,  and  when  it  failed  to  survive  such  a  severe  change  of 
conditions  the  optimist  turned  pessimist  and  was  sure  that 
Nature  had  placed  the  ban  upon  tree  life  and  that  it  was  "fly- 
ing in  the  face  of  Providence"  and  "combating  Nature's  irrev- 
ocable laws"  to  attempt  to  grow  trees  under  such  conditions. 
Often  the  tree  was  killed  by  supposed  kindness.  Water  was 
poured  into  the  small  area  of  loosened  soil,  poured  in  frequently 
and  abundantly  and  at  great  cost  of  time  and  labor,  and  the 
soil  held  the  water,  the  tree  stood  in  mud,  with  none  of  the  life- 
giving  oxygen  in  the  soil  about  its  roots,  and  it  drowned. 

A  long  drive  in  any  of  the  western  counties  is  certain  to  af- 
ford an  opportunity  to  note  how  hard  a  struggle  some  trees 
can  endure.  Occasionally  the  long  line  of  the  prairie  is  broken 
by  the  survivors  of  a  hedge  row  or  line  of  road  trees  set  in  the 
days  of  the  "first  invasion"  of  the  cattle  country,  in  the  later 
eighties.  Set  in  a  narrow  strip  of  breaking  that  marked  the 
line  of  the  "claim,"  neglected  for  years,  they  have  been  pro- 


PLATE  5.     The  story  of  hard  times  that  are  gone. 
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tected  only  by  the  deeply  worn  ruts  of  a  trail  which  forms  a 
poor  substitute  for  a  fire  guard.  In  hot  dry  summers  they 
were  browsed  by  cattle,  hungry  for  something  besides  the  brown 
buffalo  grass,  and  in  winter  were  gnawed  by  horses  high  as 
the  starving  creatures  could  reach.  Their  poor  misshapen 
trunks  and  bush-like  tops  tell  the  story  of  hard  times  that  are 
gone.  They  are  sad  reminders  of  the  day  when  optimism  ran 
riot  and  theories  of  agriculture  expounded  by  novices  fresh 
from  the  office  and  shop  were  rife  in  the  land. 


PLATE  6.     The  story  of  trees  planted  by  the  man  who  tried. 

On  the  opposite  page  of  the  prairie,  a  page  made  of  the  same 
material  and  exposed  to  the  same  sun  and  wind  and  storm,  is 
written  large  the  story  of  the  trees  planted  by  the  man  who 
tried.  The  man  who  used  thought  rather  than  theory,  and  who 
in  the  hard  years  gave  the  soil  opportunity  to  secure  every 
ounce  of  moisture  that  fell,  and  then  worked  to  help  the  soil 
sold  it. 

There  are  enough  successful  plantations  throughout  the  West 
to  furnish  lessons  for  future  planters. 

A  study  of  the  successes  and  failures  resulting  from  the 
plantings  made  in  western  Kansas  forces  the  conclusion  that 
the  factors  which  determine  success  or  failure  are,  soil  prepara- 
tion, selection  of  species  and  condition  of  tree  when  set.  The 
seasonal  variation,  particularly  as  regards  rainfall,  constitutes 
a  factor  of  uncertainty,  but  with  the  three  controllable  factors 
all  favorable  there  have  been  very  few  seasons  when  tree  plan- 
tations have  not  attained  a  very  fair  measure  of  success. 

In  1887  the  legislature  established  two  Stations  for  work  in 
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forestry,  one  about  one  and  one-half  miles  west  of  Ogallah,  in 
Trego  county,  and  the  other  nearly  three  miles  east  of  Dodge 
City,  in  Ford  county.  Both  of  these  Stations  are  located  on 
high  prairie  land  that  is  representative  of  the  greater  part  of 
the  western  third  of  Kansas. 

The  work  of  these  Stations  for  the  most  part  has  been  that 
of  growing  and  distributing  forest-tree  seedlings  to  citizens  of 
the  state. 

It  is  quite  evident  that  the  plantations  at  these  Stations  have 
not  always  received  the  best  of  care,  for  in  some  tracts  the 
grass  has  encroached  upon  the  plantations  and  only  the  hardi- 
est species  have  had  sufficient  vitality  to  survive  the  struggle. 
Cultivation  ceased  before  the  trees  were  of  sufficient  size  to 
shade  the  ground  and  prevent  the  wind  from  blowing  the  leaves 
from  the  site  of  the  plantation. 

In  one  or  two  cases  fire  has  evidently  burned  over  part  of 
the  plantation,  destroying  many  trees  and  all  the  soil  cover. 
Considering  the  hardships  endured  by  these  plantations  they 
oifer  great  encouragement  to  the  citizen  who  wishes  to  make 
his  home  in  western  Kansas  a  place  where  life  may  mean  more 
than  the  mere  making  of  money. 

The  visitor  at  these  Stations  usually  notes  with  some  sur- 
prise the  vigor  of  the  evergreens.  These  were  planted  so  far 
apart  that  they  have  not  served  to  protect  each  other  and  so 
secure  the  most  desirable  form. 

RED   CEDAR. 

The  red  cedar  at  Ogallah  was  brought  from  Cedar  Bluffs, 
about  twenty  miles  southwest  of  the  Station.  In  their  earlier 


PLATE  7.     Ogallah   Forestry  Station. 
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years  they  evidently  became  the  victims  of  someone  with  a  mis- 
taken idea  of  beauty  in  tree  form,  and  were  shortened  in  to 
become  globes  or  cones.  They  have  in  some  degree  outgrown 
the  mutilation,  but  it  is  not  possible  to  compare  their  rate  of 
growth  with  the  pines.  They  are,  however,  thrifty  and  vigor- 
ous even  though  the  buffalo  grass  for  several  years  disputed 
their  right  to  the  ground  they  covered.  The  cedars  at  Dodge 
City  have  been  more  fortunate  than  the  ones  at  Ogallah,  in  that 
they  have  never  been  mutilated.  They  compare  well  with  other 
species  in  rate  of  growth  and  offer  an  object  lesson  in  the 
value  of  this  species  for  western  Kansas  planting. 


PLATE  8.     Dodge  City   Forestry  Station. 

The  red  cedar  is  the  only  evergreen  tree  native  to  Kansas, 
but  it  is,  or  has  been,  widely  distributed  over  the  state.  All 
along  the  valleys  of  the  Kaw  and  its  tributaries  even  yet  an 
occasional  group  of  this  species  may  be  found.  The  word 
"cedar"  is  part  of  the  name  of  a  number  of  places  in  the  state : 
Cedar  Bluffs,  in  Decatur  county;  Cedar  Vale,  in  Chautauqua 
county ;  Cedar  Point,  in  Chase  county,  are  evidence  of  its  wide 
distribution.  On  the  older  maps  of  the  state  the  short  range 
of  limestone  bluffs  in  Trego  county  bear  the  name  "Cedar 
Bluffs,"  and  in  early  days  many  a  canyon  in  Barber  and  Co- 
manche  counties  bore  local  names  denoting  the  fact  that  cedar 
posts  were  a  resource  after  the  buffalo  bones  had  all  been  col- 
lected and  hauled  to  the  shipping  points  on  the  various  rail- 
roads. Every  citizen  in  central  and  western  Kansas  whose 
memory  reaches  back  thirty  years  or  more  well  remembers  the 
trade  in  cedar  posts,  which  kept  the  wolf  from  the  door  of 
many  a  sod  shanty,  but  was  disastrous  to  the  forest  area  of 
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southern  Kansas  and  northern  Oklahoma.  Many  young  trees 
from  these  cedar  tracts  were  carried  by  the  cedar  "rustlers" 
to  the  homesteads  in  distant  counties  and  frequently  were  sold 
in  the  towns;  when  sufficient  care  was  taken  in  packing  and 
planting  them,  they  have  in  a  measure  atoned  for  the  depre- 
dations that  left  only  stumps  in  canyons  that  formerly  grew 
fine  trees.  Many  were  hauled  a  hundred  or  more  miles,  piled 
high  upon  a  load  of  posts  and  exposed  to  wind  and  sun,  and 
when  set  could  produce  only  loss  and  discouragement.  But 
enough  have  survived  to  demonstrate  in  every  county  that  red 
cedar  deserves  a  place  high  in  the  list  of  trees  fitted  to  endure 
the  most  trying  conditions. 

AUSTRIAN  PINE. 

The  Austrian  pines  have  done  bravely  and  have  been  par- 
ticularly successful,  making  finely  formed  trees  in  spite  of 
their  constant  exposure  to  the  wind.  They  have  made  a  regu- 
lar growth  and  demonstrated  their  great  value  for  planting  in 
locations  where  trees  are  most  needed.  Occasional  specimens 
have  been  noted  in  other  localities,  and  in  every  case  their 
hardiness  and  success  have  been  most  gratifying.  The  rate  of 
growth  during  their  early  years  is  slow ;  it  is  never  rapid,  but 
the  growth  of  an  evergreen  is  always  effective.  Their  work  is 
done  most  economically.  The  central  trunk  grows  true  and 
straight,  the  side  branches  protecting  the  trunk  from  sun  and 
wind. 

At  both  Stations  the  Austrian  pines  have  attained  a  height 
of  twenty-two  feet  and  a  diameter  of  four  inches  at  four  feet 
from  the  ground.  An  encouraging  observation  is  that  which 
records  the  rate  of  growth  as  increasing  as  the  trees  attain 
greater  age. 

The  same  conclusion  is  drawn  from  measurements  taken  of 
trees  on  other  plantations.  Near  Offerle,  on  high  prairie  soil, 
where  the  water  is  sixty  feet  below  the  surface,  a  little  planta- 
tion made  thirty-five  years  ago  contains  twenty-two  trees 
planted  fifteen  feet  apart.  These  trees  now  measure  thirty  feet 
in  height  and  8.7  inches  in  diameter. 

A  good  Austrian  pine  is  a  handsome  tree.  Single  specimens 
or  groups  make  the  finest  of  lawn  trees  and  add  much  to  the 
appearance  of  any  home. 
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SCOTCH   PINE. 

The  Scotch  pine  has  not  been  so  widely  planted  in  the  west- 
ern part  of  the  state,  but  where  planted  compares  very  favor- 
ably with  the  Austrian  in  rate  of  growth  and  hardiness.  The 
young  trees  are  somewhat  more  slender  in  their  growth  than 
are  the  Austrian  pines  and  the  trunks  of  single  specimens  are 
liable  to  be  crooked  and  ill-shaped.  But  where  planted  in  suffi- 
cient numbers  to  protect  each  other  the  Scotch  pine  is  a  very 
valuable  tree. 

The  spruces  have  been  less  successful  than  the  pines  and 
red  cedars.  A  few  trees  at  the  Dodge  City  Station  have  done 
fairly  well,  and  for  lawn  planting  they  deserve  further  trial. 
All  observations  seem  to  indicate  that  they  are  much  less  de- 
sirable for  western  planting  than  the  pines  and  cedars. 


PLATE  9.     Red  cedar  at  Glover  Park,  Bluff  City. 


For  ornamental  purposes  evergreens  are  unsurpassed,  offer- 
ing as  they  do  the  same  general  good  appearance  throughout 
the  season.  The  red  cedar  is  not  quite  so  handsome  through- 
out the  year,  as  in  dry,  cold  winters  the  foliage  often  assumes 
a  brownish-red  tint,  which  in  close  view  is  not  so  desirable  as 
the  pure  green  of  the  pines.  For  park  and  lawn  planting  the 
pines  are  rated  as  superior  to  the  cedar  for  the  eastern  part 
of  the  state.  But  the  hardiness  of  the  red  cedar  recommends 
it  for  the  ornamental  plantings  throughout  the  central  and 
western  part  of  the  state.  At  Glover  park,  near  Bluff  City, 
-2 
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Kan.,  some  very  fine  results  have  been  obtained  with  the  red 
cedar.  Trees  planted  in  1888  made  a  growth  in  height  of  prac- 
tically one  foot  each  year  and  are  handsome,  well-grown  speci- 
mens. It  is  sometimes  necessary  in  order  to  secure  a  sym- 
metrical, well-formed  tree  to  pinch  back  a  branch  that  is  mak- 
ing too  rapid  growth,  but  heavy  pruning  of  evergreens  should 
never  be  allowed.  The  natural  form  of  the  tree  is  vastly  su- 
perior, both  from  a  practical,  commercial  point  of  view  and 
landscape  effect,  to  any  form  that  may  be  secured  by  severe 
pruning. 

These  evergreens  are  the  best  trees  for  windbreak  purposes, 
they  are  at  work  all  the  year,  and  while  their  growth  is  not 
rapid  they  have  demonstrated  their  hardiness  and  ability  to 
withstand  any  hardship  except  fire,  when  once  they  are  well 
established  in  the  soil. 

I  am  well  aware  that  many  settlers  have  had  many  dis- 
couraging failures  result  from  their  attempts  to  grow  the  va- 
rious species  of  evergreens.  As  a  rule  high  prices  were  paid 
for  the  little  trees,  and  they  were  set  with  fond  hopes  and 
happy  expectations  of  the  improvement  the  trees  would  work 
in  the  appearance  of  the  home. 

In  many  cases  the  hopes  were  short-lived,  and  the  planter 
saw  his  trees  fade,  and  when  they  assumed  the  brown  color 
of  the  buffalo  grass  he  remembered  the  oft-repeated  prophecy 
of  the  deposed  ranchman,  "The  desert  will  come  back  and 
claim  its  own,"  and  as  he  saw  the  leaves  drop  and  next  winter 
only  the  bare  stem  where  he  had  hoped  for  a  beautiful  snow 
picture  of  green  and  white,  he  feared  the  prophecy  was  a  true 
one.  The  great  cause  of  loss  in  planting  has  been  due  to  the 
fact  that  when  the  roots  of  these  species  become  dry  the 
gummy  sap  hardens  in  the  tissue,  or  even  exudes  and  forms  a 
coat  about  the  roots,  enclosing  each  in  a  water-tight  compart- 
ment. The  little  tree  may  hold  its  color  for  some  time,  but  no 
root  growth  is  possible.  Unless  carefully  protected  from  sun 
and  air  every  moment  of  the  time  it  is  out  of  the  soil  the  chance 
for  its  success  is  very  small. 

Packing  in  wet  moss  should  always  be  practiced,  and  when- 
ever possible  the  tree  should  be  "balled" — the  soil  in  which  the 
roots  have  grown  taken  up  with  the  tiny  tree  and  taken  with 
it  to  its  new  location. 

The  best  success  in  growing  evergreens  has  been  secured  by 
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procuring  the  seedlings,  and  setting  them  in  nursery  rows,  the 
trees  being  a  foot  or  more  apart  in  the  row.  The  row  should 
be  partially  shaded  until  they  are  well  started  at  least,  and  in 
very  trying  seasons  it  is  well  to  continue  the  shade  through- 
out the  summer  and  early  fall.  The  nursery  row  must  be  well 
cultivated  and  the  soil  kept  in  good  condition.  After  a  year 
or  two  in  the  nursery  row  the  trees  may  be  moved  to  the  loca- 
tion desired  with  little  danger  of  loss.  The  best  plan  is  to 
take  quite  a  ball  of  the  earth  with  the  tree,  and  carefully  set 
earth  and  tree  in  a  hole  previously  dug. 

The  best  results  have  followed  the  setting  of  young  trees 
moved  in  winter  with  the  earth  frozen  about  the  roots.  With 
trees  18  to  24  inches  high  a  good  method  is  to  plow  a  deep  fur- 
row each  side  of  the  row  and  then  cut  down  between  the 
trees  with  a  spade.  A  mulch  of  wet  straw  or  hay  is  applied 
to  prevent  the  soil  becoming  dry,  and  when  frozen  the  chunks 
of  soil  may  be  pried  out  with  a  bar  and  the  tree  taken  to  holes 
dug  in  the  fall  before  the  ground  is  frozen.  Some  soil  is  stored 
in  cellar  or  barn,  or  a  pile  of  it  covered  with  hay,  to  use  in 
filling  in  about  the  frozen  ball.  The  Experiment  Station  has 
shipped  trees  thus  handled  to  Fort  Hays  Branch  Experiment 
Station,  and  a  very  high  degree  of  success  has  always  followed 
the  use  of  this  method. 

DEMONSTRATION  PLANTINGS. 

Demonstration  plantings  were  inaugurated  at  both  of  the 
Forestry  Stations.  The  most  extensive  ones  were  made  from 
1889  to  1892.  These  were  set  in  rows  eight  feet  apart  and 
cultivated  for  some  years.  Observations  made  in  1909  as  to 
the  success  and  growth  of  the  species  planted  note  that  for  a 
good  many  years  no  cultivation  has  been  given  plantations  at 
Ogallah.  At  Dodge  the  same  condition  prevailed  for  some 
years  prior  to  1908,  when  the  sod  was  broken  up  and  has  since 
been  worked  into  very  fair  condition  in  preparation  for  some 
extensive  work  in  underplanting. 

It  is  apparent  that  cultivation  was  discontinued  before  the 
trees  were  sufficiently  large  or  numerous  to  shade  the  soil,  and 
the  grass  has  made  quite  a  thick  sod.  In  one  or  two  places  fire 
has  evidently  done  some  damage,  but  in  spite  of  all  the  hard- 
ships and  neglect  some  of  the  species  have  made  a  very  fair 
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growth  and  are  now  more  than  holding  their  own  against  the 
odds  which  have  been  so  long  against  them. 

GREEN  ASH. 

The  green  ash  has  fought  a  good  fight  at  Ogallah  in  a  block 
planted  in  1892.  The  rows  are  remarkably  even,  and  show 
nearly  ninety  per  cent  of  the  original  number.  Their  heights 
vary  but  little  except  on  the  south  edge,  where  the  friendly 
south  wind  has  piled  soil  and  Russian  thistles  about  them,  and 
these  trees  are  about  four  feet  higher  than  the  ones  not  so 
favored.  The  entire  plantation  averages  slightly  more  than 


PLATE  10.     Green  ash  at  Ogallah  Station. 

eleven  feet  high,  and  four  inches  in  diameter  at  three  feet. 
The  best  trees  are  sixteen  feet  in  height  and  six  inches  in  di- 
ameter. At  Dodge  City  the  ash  are  especially  good,  a  num- 
ber being  over  twenty  feet  high  and  five  inches  in  diameter, 
the  best  reaching  twenty-six  feet  and  a  diameter  of  seven 
inches.  They  are  well  formed  and  in  every  way  desirable 
trees.  The  value  of  the  ash  as  a  shade  and  ornamental  tree 
has  been  noted  in  many  localities.  Particularly  effective  use 
has  been  made  of  this  species  in  the  Glover  park,  at  Bluff 
City,  named  in  honor  of  Jas.  Glover,  who  planned,  planted  and 
cared  for  it  during  its  entire  history.  The  trees  on  Ash  ave- 
nue, planted  in  1888,  have  attained  a  height  of  thirty  feet,  and 
are  as  uniform  in  shape,  size  and  beauty  as  could  be  desired. 
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PLATE  11.     Ash  avenue,   Glover  Park. 

BLACK   LOCUST. 

At  Ogallah  the  black  locust  has  fared  badly.  Borers  evi- 
dently destroyed  the  original  trees  and  fire  has  burned  many  of 
the  sprouts,  the  best  one  now  being  a  double  trunk  grown 
from  two  sprouts,  each  trunk  being  twelve  feet  high,  and  three 
inches  in  diameter  at  three  feet.  For  many  years  the  borer, 
known  to  entomologists  as  Cyllene  robinias,  has  ravaged  this 
species  to  such  an  extent  as  to  make  it  seem  unwise  to  recom- 


PLATE  12.     Black  locust  at  Dodge   City   Station. 
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mend  black  locust  for  planting.  Most  plantations  made  in 
Kansas  have  shared  the  fate  of  the  one  at  Ogallah,  and  this 
otherwise  valuable  species  has  been  on  the  list  of  undesirable 
trees.  It  is  a  pleasant  task  to  note  at  Dodge  City  the  first  en- 
couragement for  the  owners  of  black  locust  plantings,  and  go- 
ing from  Dodge  City  west  and  south  we  have  seen  a  number  of 
plantings  that  confirm  the  opinion  that  black  locust  trees  are 
likely  to  prove  of  ultimate  profit  to  the  planter.  At  Dodge 
City  are  a  number  of  good  trees,  many  still  showing  the  effect 
of  the  borer's  ravages,  which  have  for  a  number  of  years  been 
rapidly  recovering  from  the  injury,  and  are  now  strong,  sturdy 
trees.  A  number  of  these  trees  at  Dodge  City  are  nearly 
thirty  feet  high  and  a  foot  in  diameter  at  three  feet  from  the 
ground. 

In  the  city  park  at  Anthony  are  a  number  of  specially  good 
black  locust  trees.    They  have  evidently  outgrown  any  injury 


PLATE  13.     Black  locust,   Anthony  city  park. 
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by  borers  and  demonstrate  the  possibility  of  this  species  when 
well  grown  and  free  from  insect  injury.  Some  of  these  trees 
are  fifty  feet  high,  eighteen  inches  in  diameter  two  feet  from 
the  ground. 

Not  many  of  the  plantings  made  in  accordance  with  the  pro- 
visions of  the  timber  culture  or  "tree-claim"  act  have  added  to 
the  forest  area  of  Kansas,  but  a  few  have  been  visited  which 
by  their  success  and  the  possible  weight  of  their  influence  upon 
future  plantings  have  certainly  achieved  what  the  authors  of 
the  bill  hoped  the  law  could  accomplish. 


PLATE  14.     Black  locust,  McCauley  timber  claim. 

The  McCauley  timber  claim,  about  forty  miles  southwest  of 
Dodge  City,  is  one  of  these.  The  first  plantings  were  made  of 
cottonwood  cuttings  and  box  elder  seedlings  and  were  not  suc- 
cessful. Black  locust  seed  was  planted  in  nursery  rows,  and 
the  trees  thus  grown  were  used  to  replace  the  cottonwood  and 
box  elder.  They  made  good  growth  for  a  few  years,  but  were 
afterwards  badly  injured  by  the  borers.  Ten  years  ago  the 
owners  decided  to  cut  it  to  the  ground  and  found  the  posts  and 
poles  considerably  worm-eaten,  but  they  were  so  much  in  de- 
mand that  the  ten  acres  netted  them  nearly  one  hundred  dol- 
lars per  acre.  The  value  of  the  fuel  secured  was  considered 
equal  to  the  cost  of  cutting.  The  brush  was  burned  to  check 
as  far  as  possible  the  increase  of  the  borers. 

After  ten  years  growth  this  plantation  is  in  a  most  promis- 
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ing  condition.  The  owner  estimates  the  posts  and  poles  as 
much  superior  to  the  cutting  made  ten  years  ago  and  the  con- 
dition of  the  trees  is  all  that  could  be  desired.  Many  of  them 
have  a  height  of  twenty-five  feet  and  a  diameter  of  three  and 
a  half  inches. 

A  mile  east  of  the  McCauley  timber  claim  is  a  plantation 
made  in  1882  and  still  owned  by  Mr.  Benj.  Haywood.  The  ten 
acres  consists  for  the  most  part  of  cottonwood  and  black  locust. 
The  soil  is  specially  favorable  for  tree  growth,  being  a  rich 
sandy  loam,  and  the  trees  have  made  a  very  creditable  growth. 
A  number  of  the  cottonwoods  are  eighteen  inches  in  diameter 
at  four  feet  from  the  ground,  and  twelve  inches  in  diameter  at 
the  height  of  twenty-five  feet.  Many  are  seventy  feet  high. 

The  black  locusts  have  evidently  outgrown  the  injury  in- 


PLATE  15.     Haywood   timber  claim. 

flicted  by  insects  during  their  early  years,  and  the  grove  con- 
tains many  fine  trees  of  this  species.  A  number  measure  over 
forty  feet  in  height.  Many  would  yield  good  poles  twenty-four 
feet  long,  and  a  few  good  thirty-foot  poles  might  be  cut.  Many 
average  six  inches  in  diameter  and  the  best  are  eight  inches 
through  at  four  feet  from  the  ground. 

HONEY  LOCUST. 

Of  all  the  species  tested  in  many  parts  of  western  Kansas, 
the  honey  locust  is  the  most  conspicuous  success. 

Its  rate  of  growth  is  only  moderate,  but  the  rate  is  main- 
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tained  for  many  years.  A  large  proportion  of  the  trees  planted 
have  good  form,  and  they  are  strong  in  stem  and  branch,  not 
often  injured  by  wind  or  ice  storms. 

At  the  Ogallah  Station  a  considerable  number  of  honey  lo- 
custs have  been  planted  in  the  older  groves  and  along  the 
woods,  and  where  given  good  care  the  records  are  very  satis- 
factory. Many  of  these  trees  have  reached  a  height  of  twenty 
feet  and  a  diameter  of  five  inches  in  fifteen  years. 


PLATE  16.     Honey  locust  at  Ogallah  Station. 

In  a  demonstration  block  planted  eighteen  years  ago  and 
neglected  for  so  long  a  time  that  the  buffalo  sod  had  gained  a 
secure  foothold  the  honey  locust  has  made  a  very  creditable 
growth.  The  best  trees  have  reached  a  height  of  twenty-three 
feet  and  a  diameter  of  six  inches.  At  Dodge  City  the  honey 
locust  trees  have  done  very  well  indeed.  Some  few  trees  have 
been  the  victims  of  some  over-zealous  pruner.  Robbed  of  the 
foliage  that  nature  had  provided  to  protect  the  trunks,  the  hot 
sun  has  scalded  the  bark  on  the  south  and  west  sides  of  the 
tree.  After  the  bark  has  been  scalded  borers  find  conditions 
favorable  for  their  development  and  a  few  trees  of  this  species, 
usually  fairly  free  from  such  injury,  have  been  killed  by  the 
combination  of  too  heavy  pruning,  sun-scald  and  borers.  The 
greater  number  of  the  honey  locust  trees  at  Dodge  City  have 
made  very  satisfactory  growth.  The  best  trees  are  thirty-five 
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PLATE  17.    Honey  locust  at  Dodge  City. 

feet  high,  and  twelve  inches  in  diameter.    They  are  handsome, 
graceful  trees,  good  specimens  of  this  very  desirable  species. 

OSAGE  ORANGE. 

The  Osage  orange  is  equally  as  hardy  and  resistant  to  all 
forms  of  tree  troubles  as  the  honey  locust.  It  is  not  as  rapid 
in  growth,  nor  so  certain  to  make  trees  of  good  form,  but  its 
value  for  posts,  poles  and  fuel  is  widely  appreciated.  In  spite 
of  its  faults  it  is  well  toward  the  top  of  the  list  of  trees  for 
localities  where  conditions  are  somewhat  unfavorable  for  trees. 
The  thorns  and  the  habit  of  sprouting  are  its  faults,  and,  while 
serious  ones,  they  are  readily  overlooked  by  the  planter  who 
must  first  of  all  ask  the  question,  "Will  it  live?"  At  Ogallah 
the  Osage  orange  has  lived  up  to  its  reputation.  In  the  dem- 
onstration block,  in  spite  of  sod  and  at  least  one  fire,  over  120 
of  the  original  trees  or  strong  sprouts  from  them  are  still 
vigorous.  Fifty  of  these  average  over  ten  feet  high  and  two 
and  a  half  inches  at  three  feet  from  the  ground.  The  best  are 
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PLATE  18.     Osage  orange  at  Ogallah  Station. 

fourteen  feet  high  and  three  and  a  half  inches  in  diameter. 
At  Dodge  City  the  Osage  orange  trees  have  been  more  for- 
tunate. Located  near  a  field  that  has  evidently  produced  some 
corn  husks,  and  more  Russian  thistles,  the  rows  have  been  well 
mulched  and  the  soil  has  blown  into  the  mulch  until  the  trees 
now  stand  in  a  ridge  or  bank  from  two  to  four  feet  high.  A 
number  of  these  trees  are  nineteen  feet  above  the  bank  and 
four  inches  in  diameter.  They  are  valuable  for  many  pur- 
poses, but  too  handsome  and  useful  as  trees  to  be  sacrificed  for 
any  purpose,  however  important. 

Occasional  specimens  have  been  noted  in  many  trying  locali- 
ties that  attest  the  hardiness  and  resistance  of  this  species. 
The  trail  between  Johnson  City  and  Richfield  passes  an  old 
hedgerow  that,  after  being  deserted  for  many  years  and 
browsed  by  live  stock  in  severe  winters,  has  a  number  of  trees 
which  show  a  very  creditable  growth.  On  the  site  of  Fort 
Hays  are  a  few  Osage  orange  trees  that  were  evidently  con- 
veniently located  to  serve  as  hitching  posts.  They  are  scarred 
and  deformed,  but  after  years  of  neglect  they  have  repaid  a 
little  care  by  making  a  very  fair  growth. 

At  Garfield  a  row  of  Osage  orange  planted  thirty  years  ago 
along  the  Santa  Fe  railroad  'presents  a  most  valuable  object 
lesson  in  the  possibilities  of  this  species  as  a  windbreak  and  in 
the  production  of  posts.  A  considerable  number  of  posts  have 
been  cut  in  former  years,  and  at  present  1000  posts,  many  of 
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them  twelve  inches  in  diameter,  could  be  cut  from  500  yards 
of  this  hedge.  The  value  of  such  a  windbreak,  twenty-five  feet 
high,  is  not  easily  computed  if  it  surrounds  a  garden  or  fruit 
plantation. 

BLACK   WALNUT. 

At  Ogallah  the  black  walnut  shows  the  greatest  variation  in 
growth  and  success  of  any  species.  In  the  demonstration 
block,  on  the  north  side  of  the  farm,  the  trees  have  been  a  total 
failure.  Unable  to  endure  the  neglect,  the  encroachment  of 
the  buffalo  grass  and  a  fire,  but  five  poor  little  trees  are  yet 
alive;  the  largest  of  these  is  only  six  feet  high  and  one  and  a 
half  inchjs  in  diameter.  On  the  east  line  of  the  place,  near 
the  southeast  corner,  stand  a  few  walnut  trees  where  the  nuts 
were  planted  twenty-five  years  ago  by  Mr.  C.  C.  Yetter,  the 
owner  of  the  adjoining  farm.  They  have  benefited  by  the 
accidental  mulch  blown  about  them  and  by  the  soil  which  has 
drifted  into  the  mulch  from  the  adjoining  fields. 

These  trees  show  in  marked  degree  the  form  best  suited  for 
their  survival — widespreading  tops,  which  shade  the  trunk  and 
the  soil  about  it.  The  measurements  of  these  twenty-one  trees 
show  quite  strikingly  the  adaptability  of  trees  to  the  condi- 
tions in  which  they  grow.  The  spread  of  the  tops  is  very  much 
greater  in  proportion  to  their  height  than  in  trees  of  the  same 
species  under  similar  conditions  in  eastern  Kansas.  Where 
three  or  more  trees  are  sufficiently  close  to  protect  the  middle 
one,  the  middle  tree  runs  up  higher  and  puts  less  of  its  growth 
into  protecting  branches,  but  for  the  greater  number,  stand- 
ing quite  a  distance  apart,  it  has  been  a  case  of  "each  for  him- 
self." Of  a  number  of  black  walnut  trees  observed  in  eastern 
Kansas,  the  proportion  of  height  to  spread  of  branches  in 
trees  which  stand  alone  is  about  two  in  height  to  one  in  spread. 
These  trees  at  Ogallah  are  very  nearly  equal.  Some  have  a 
spread  of  branches  considerably  greater  than  their  height. 
One  tree  of  this  row,  ten  inches  in  diameter  at  three  feet  from 
the  ground,  is  but  sixteen  feet  high,  but  has  a  spread  of 
twenty-two  feet.  The  best  tree  in  the  row  has  a  diameter  of 
fifteen  inches,  is  thirty  and  one-half  feet  high,  with  a  spread 
of  twenty-four  feet.  The  averages  of  the  twenty-one  trees  in 
this  row  are :  Diameter,  nine  and  three-tenths  inches ;  height, 
twenty  and  one-tenth  feet;  spread,  nineteen  and  two-tenths 
feet.  These  figures  may  not  mean  much  to  persons  who  are 
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accustomed  to  think  of  black  walnut  trees  as  forest  giants,  but 
anyone  who  has  had  experience  in  growing  trees  on  high  plains 
feels  inclined  to  salute  these  squatty  specimens  as  "squatter 
sovereigns" ;  and  when  one  sees  them  bear  a  few  bushels  each 
of  nuts  and  sees  the  satisfaction  that  the  children  of  the  short 
grass  derive  from  a  nutting  party,  and  how  a  part  of  the  nuts 
are  saved  for  seed,  he  appreciates  how  great  a  power  for  good 
a  few  well-grown  trees  may  be.  For  they  are  well  grown — so 
well  for  their  locality  that  they  may  well  serve  many  coming 
generations  of  Kansans  as  models,  and  point 'the  importance 
of  taking  the  pains  to  plant  the  seed  and  care  for  the  tree  in 
the  location  in  which  it  is  to  stand  with  its  blessing  and  bene- 
diction for  future  generations.  A  few  miles  from  the  Dodge 
City  Station  a  plantation  of  walnut  trees  standing  where  the 
nuts  were  planted  has  been  making  very  satisfactory  growth. 
The  location  is  a  favorable  one,  the  slope  of  a  ravine  or  draw 
that  is  rather  steep  for  general  farming,  such  a  place  as  occurs 
on  hundreds  of  farms  all  over  the  state,  and  which  would  be 
much  more  valuable  and  productive  of  much  more  good  if 
planted  to  trees  than  in  fodders  or  grains.  This  plantation 
has  not  been  thinned,  and  considerable  resemblance  to  forest 
condition  has  been  reached  in  a  surprisingly  short  time.  The 
trees  are  in  rows  six  feet  apart  and  stand  quite  thickly  in  the 
row,  shading  the  ground  and  preventing  in  great  measure  the 
growth  of  grass  and  weeds.  In  eight  years  these  trees  have 


PLATE  19.     Walnuts  near  Dodge  City. 
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reached  an  average  diameter  of  two  inches  at  the  ground  and 
an  average  height  of  twelve  feet.  Some  careful  thinning  would 
make  this  a  very  handsome  grove  in  a  few  years'  time. 

The  value  of  this  planting  of  the  seeds  where  the  trees  are 
to  stand  has  been  noted  in  Bulletin  120  of  the  Kansas  Experi- 
ment Station,  and  for  the  more  trying  conditions  of  western 
Kansas  it  is  especially  recommended.  All  the  nut  trees  form 
very  strong  tap  roots.  In  the  forest  tree  nursery  work  of  the 
Kansas  Experiment  Station  seedlings  of  hickory  have  been 
noted  as  making  during  the  first  season's  growth  a  height  of 
six  inches,  while  the  root  reached  a  depth  of  thirty-six  inches. 
With  such  habits  of  growth  it  is  small  wonder  that  the  trans- 
planting of  these  trees  when  they  have  attained  a  height  of 
four  or  five  feet  usually  results  in  failure  and  disappoint- 
ment. Unless  the  tap  root  is  cut  and  the  formation  of  lateral 
roots  induced  while  the  tree  is  very  young,  it  is  useless  to  at- 
tempt to  transplant  a  nut  tree  by  ordinary  methods. 

A  few  miles  north  of  Plainville,  in  Rooks  county,  is  a  plant- 
ing of  bur  oak  which  is  making  an  admirable  fight  against 
the  encroachment  of  the  prairie.  Their  vigor  is  doubtless  due 
to  the  fact  that  their  tap  roots  have  reached  deep  down  into 
the  soil  and  are  able  to  supply  the  tops  with  sufficient  moisture 
to  endure  any  degree  of  drought. 

HACKBERRY. 

The  hackberry  has  not  been  very  extensively  planted,  but  the 
few  trees  at  Ogallah  sustain  the  reputation  of  the  species  for 
hardiness  and  vigor.  These  trees  show  a  wide  variation  in 
form,  some  showing  the  symmetry  and  vigor  of  the  eastern 
form,  while  others  have  the  dwarfed  appearance  often  noted 
in  the  hackberry  trees  in  canyons  of  southwestern  Kansas  and 
northwestern  Oklahoma.  The  eastern  form  seems  not  less  suc- 
cessful than  the  western,  the  best  trees  measuring  sixteen  feet 
high  and  four  inches  in  diameter,  while  the  best  of  the  western 
form  are  but  twelve  feet  high  and  three  and  a  half  inches  in 
diameter.  The  success  of  this  species  has  been  so  general  that 
it  is  quite  certain  that  its  planting  will  prove  satisfactory  and 
profitable. 

ELM. 

The  white  or  American  elm  is  generally  hardy  and  its  suc- 
cess has  been  very  general.  Its  rate  of  growth  is  not  rapid, 
but  regular,  and  the  adaptability  of  the  species  to  conditions  is 


Mar.  1910.]     Conditions  in  Central  and  Western  Kansas.     323 

not  excelled  by  any  tree  yet  tested.  The  widespreading  low- 
topped  form  is  most  common,  and  the  grower  who  attempts  to 
prune  western  Kansas  elms  into  an  imitation  of  the  Connecticut 
elms  is  certain  to  find  that  even  this  hardy  species  may  be 
ruined  by  sun  scald  and  insects. 


PLATE  20.     White  elm  at  Ogallah  Station. 

The  elms  in  the  demonstration  block  at  Ogallah  have  been 
somewhat  favored  in  their  location,  having  been  set  in  a  slight 
depression  in  the  high  prairie.  This  slight  difference  shows 
with  remarkable  distinctness,  the  trees  in  the  waterway  being 
much  larger  and  better  than  the  trees  upon  the  slope,  the 
gradation  being  readily  noticed.  Twelve  trees  are  above 
twenty  feet  in  height  and  five  inches  in  diameter,  the  best  being 
twenty-five  feet  high  and  six  inches  in  diameter.  Occasional 
specimens  have  been  noted  in  many  parts  of  the  state,  and  in 
every  case  where  the  trees  have  had  even  fair  care  a  high  de- 
gree of  success  has  been  attained.  At  Offerle,  on  high  prairie 
soil,  white  elms  have  attained  a  diameter  of  eighteen  inches,  a 
spread  of  forty  feet  and  a  height  of  thirty  feet.  For  shade  and 
street  trees  the  white  elm  is  especially  desirable. 

COFFEE  BEAN. 

The  coffee  bean  has  proved  able  to  adapt  itself  to  a  wide  va- 
riety of  soils  and  conditions.  In  eastern  Kansas  it  is  usually 
found  near  streams,  but  occasionally  climbs  to  the  higher  parts 
of  ravines  and  sometimes  to  the  high  upland.  It  has  not  been 
generally  planted,  but  has  succeeded  in  nearly  every  case  where 
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PLATE  21.     Coffee  bean  at  Dodge  City  Station. 

tested.  At  Ogallah  the  best  trees  are  nine  feet  high  with  a 
diameter  of  three  inches,  and  the  trees  show  a  vigor  that  is 
most  encouraging.  At  Dodge  City  a  greater  number  have  been 
planted.  The  best  are  eighteen  feet  high  and  four  inches  in 
diameter.  In  a  number  of  localities  in  the  Arkansas  valley  its 
growth  has  been  very  satisfactory  indeed,  and  it  adds  pleasing 
variety  to  lawn  and  park  plantings. 

RUSSIAN  MULBERRY. 

The  success  of  the  Russian  mulberry  has  been  quite  varied, 
so  much  so  that  it  is  difficult  to  draw  conclusions  as  to  the  wis- 
dom of  including  it  in  a  list  for  general  planting.  In  northern 
Kansas  it  has  been  injured  very  frequently  in  severe  winters. 
Young  trees  making  vigorous  growth  have  been  killed  back  to 
the  ground  in  many  instances,  and  upon  older  trees  the 
young  wood  is  sometimes  killed.  The  trees  nearly  always  make 
a  good  recovery,  but  unless  carefully  trimmed  they  present 
an  unkempt  appearance,  which  is  unpardonable  in  a  lawn  or 
street  tree.  At  Ogallah  the  mulberry  is  very  poor.  A  few  have 
reached  post  size,  but  its  behavior  there  will  not  warrant  its 
being  recommended  for  northern  Kansas. 

At  Dodge  City  the  mulberry  has  succeeded  much  better. 
Even  the  best  trees  branch  near  the  ground  and  are  thick- 
topped  and  shrubby  owing  to  their  having  been  winter  in- 
jured, but  in  spite  of  this  their  growth  has  been  such  as  to  make 
them  of  considerable  value  for  posts  and  poles.  The  best 
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trees  at  Dodge  City  Station  branch  near  the  ground.  Some  of 
the  best  measure  twenty-four  feet  high,  and  several  individual 
trees  would  each  produce  a  half  dozen  good  posts  and  as  many 
more  stakes. 

In  the  southern  counties  of  the  state  Russian  mulberry  seems 
much  less  liable  to  winter  injury.  At  Ashland,  in  Clark  county, 
the  courthouse  square  furnishes  a  very  good  illustration  of 
the  possibilities  of  this  species  for  posts  and  poles.  A  row  400 
feet  long,  now  eighteen  years  old,  would  cut  nearly  200  posts 
and  as  many  fair  stakes. 


PLATE  22.     Russian   mulberry  at  Ashland. 

The  fruit  is  not  of  high  quality,  but  is  often  used  when 
other  fruits  are  scarce,  and  as  it  ripens  with  the  cherries  and 
raspberries  it  seems  to  attract  many  birds  from  the  more 
valuable  fruits,  and  it  is  frequently  planted  in  the  windbreaks 
about  fruit  plantations  with  this  end  in  view.  The  need  of 
some  careful  selection  and  breeding  of  this  species  is  clearly  in- 
dicated. The  species  is  quite  readily  grown  from  cuttings  and 
the  better  individuals  may  be  propagated  and  the  uncertainty 
which  attends  the  planting  of  seedlings  be  avoided. 

The  desirability  of  the  mulberry  as  a  street  and  lawn  tree  is 
lessened  by  the  fact  that  the  fruit  attracts  flies  and  birds,  and 
causes  the  sidewalks  beneath  them  to  be  in  a  very  unclean  con- 
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dition,  and  as  the  fruiting  season  lasts  a  month  or  more  the 
nuisance  is  a  serious  one. 

The  fact  that  the  Russian  mulberry  is  generally  dioeciously 
flowered  makes  it  possible  to  avoid  the  fruit  nuisance  when  this 
species  is  desired  as  a  shade  tree.  By  using  cuttings  from 
staminate  flowered  trees  of  desirable  form  and  vigor  a  con- 
siderable degree  of  uniformity  may  be  secured.  At  the  fair 
grounds  at  Anthony,  Kan.,  may  be  found  a  very  fine  illustra- 
tion of  the  desirability  of  the  "male  mulberry"  for  shade  and 
ornament.  The  trees  are  sufficiently  uniform  to  make  the  ap- 
pearance of  the  rows  very  pleasing  and  the  rate  of  growth  has 
been  especially  good,  trees  set  four  years  ago  having  attained 
a  height  of  fourteen  feet  and  a  diameter  of  four  inches. 


PLATE  23.     Male  mulberry  at  fair  grounds,  Anthony. 

While  most  of  the  Russian  mulberry  trees  are  more  or  less 
irregular  in  form  and  many  are  decidedly  crooked  and  ill- 
shaped,  an  occasional  tree  is  sufficiently  symmetrical  and  hand- 
some to  suggest  the  possibility  of  securing  a  uniform  type  by 
propagating  from  them  by  means  of  cuttings.  One  of  the  most 
handsome  trees  seen  in  southwestern  Kansas  is  a  mulberry 
tree,  perfect  in  form  and  symmetry,  on  the  farm  of  Jas.  Lewis, 
about  midway  between  Bluff  City  and  Anthony. 

One  mulberry  tree  at  Glover  park,  Bluff  City,  planted  in 
1888,  has  obtained  the  height  of  forty  feet,  a  spread  of  forty- 
two  feet,  with  a  diameter  of  twenty  inches  two  feet  from  the 
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PLATE  24.     Mulberry  tree  in  Harper  county. 

ground,  from  there  into  five  branches  which  aggregate  three 
feet  in  diameter. 

THE  AILANTHUS. 

The  ailanthus,  sometimes  called  "Tree  of  Heaven,"  is  not  of 
much  value  for  any  purpose,  but  its  success  is  encouraging  to 
tree  lovers.  At  Ogallah  the  trees  have  evidently  been  killed 
back  frequently  and  are  poor  specimens,  but  at  Dodge  City  a 
number  have  made  very  fair  growth  and  are  now  fairly  good 
trees,  twenty  feet  high  and  eight  inches  in  diameter  at  three 
feet.  The  tropical  appearance  of  the  young  trees  when  making 
a  vigorous  growth  is  quite  effective  and  they  have  some  value 
for  park  planting.  The  heavy  masses  of  seed  give  the  trees  a 
striking  appearance  in  summer,  particularly  when  in  ripening 
they  assume  a  pink  tinge  unlike  that  of  any  other  tree  growth. 
The  staminate  blossoms,  however,  emit  a  strong  odor  which 
many  persons  find  very  disagreeable,  and  the  pollen,  produced 
in  large  quantities,  is  objectionable. 
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PLATE  25.     Ailanthus  at  Dodge  City. 

RUSSIAN   OLIVE. 

The  Russian  olive  while  not  a  large  tree  is  desirable  on  ac- 
count of  its  hardiness  and  adaptability  to  trying  conditions. 
The  best  one  at  Ogallah  is  twelve  feet  high,  branches  low,  and 
with  its  soft,  silver-gray  foliage  makes  a  very  attractive  tree 
picture.  For  lawn  planting  it  is  a  very  desirable  addition  to 
the  list  of  hardy  species,  and  when  planted  in  groups  near 
Osage,  ash  or  other  species  with  dark  green  leaves  makes  a 
very  striking  contrast. 

COTTONWOOD. 

The  cottonwood  and  other  species  of  the  poplar  group  have 
not  been  particularly  successful  when  planted  upon  the  heavy 
soil  of  high  prairies.  At  Ogallah  and  at  Dodge  City  the  poplar 
group  is  represented  by  a  few  dying  trunks  from  which  a  few 
sprouts  are  growing. 

At  the  Hays  Station  the  young  cottonwoods  have  made  a 
very  strong  growth  during  the  few  years  since  planting,  and 
furnish  protection  for  species  that  succeed  best  in  partial 
shade.  Along  the  creek  bank  and  in  ravines  where  the  soil  is 
always  moist  the  cottonwood  is  very  valuable,  producing  in 
some  cases  very  good  sawlogs  in  twenty-five  years.  In  sandy 
soils  the  cottonwood  succeeds  very  well,  and  all  along  the  val- 
ley of  the  Arkansas  and  its  tributaries  the  cottonwood  is  mak- 
ing forests  more  rapidly  than  any  other  species.  At  Dodge 
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City,  Garden  City,  and  in  fact  wherever  these  trees  have  been 
planted  in  the  valley,  very  good  results  have  been  recorded. 

The  trees  in  the  Dodge  City  park  were  planted  about  twenty 
years  ago.  They  now  stand  thirty  feet  apart  and  have  reached 
a  height  of  seventy  to  seventy-five  feet  with  an  average  diam- 
eter of  eighteen  inches  at  four  feet  from  the  ground.  Most  of 
them  branch  low,  but  they  make  a  very  good  form  for  groves 
for  public  gatherings. 

Another  planting  noted  about  six  miles  southwest  of  Gar- 
field,  Pawnee  county,  about  thirty  years  old,  is  a  most  ex- 
cellent windbreak.  The  trees  are  planted  in  a  double  row,  and 
in  one  stretch  225  feet  long  77  trees  have  attained  a  height  of 
seventy-five  feet  and  a  diameter  of  twelve  inches  at  four  feet, 
and  would  make  very  fair  logs. 

The  ease  with  which  the  cottonwood  grows  from  cuttings 
marked  it  as  the  poor  man's  tree  and  it  was  very  widely  planted 
by  the  early  settlers.  When  located  near  a  well  or  a  watering 
place  it  always  made  the  most  of  an  occasional  watering  and 
produced  trees  of  considerable  size  in  a  short  time.  A  few 
settlers  who  systematically  watered  a  row  of  these  trees  have 
been  rewarded  by  a  rapid  growth  that  in  a  few  years  produces 
fine  trees. 

Wherever  the  soil  is  moist  and  somewhat  sandy  the  cotton- 
wood  will  make  very  fair  returns,  at  present  prices  of  lumber. 
Barrels  for  apples  and  sweet  potatoes,  crates  for  fruit  and 
vegetables  are  needed  in  ever  increasing  numbers,  and  cotton- 
wood  lumber  must  be  depended  upon  to  supply  a  large  part  of 
this  demand. 

For  park  plantings  the  cottonwood  should  be  grown  from 
cuttings  in  order  that  the  cotton  nuisance  may  be  avoided,  and 
as  it  is  the  only  species  that  can  produce  a  large  tree  in  a 
quarter  century  its  value  as  an  ornamental  species  is  not  easily 
overestimated.  The  cottonwood  has  been  the  pioneer  tree; 
even  on  upland  its  growth  has  made  the  success  of  longer  lived 
species  possible,  and  on  valley  soils  it  has  produced  shade,  fuel 
and  sawlogs  in  less  time  than  any  other  species  in  any  locality 
where  freezing  weather  occurs.  It  is  worthy  the  regard  of 
every  tree  lover  and  deserves  a  place  in  song  and  story  not 
less  honorable  than  the  oak. 
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OTHER  SPECIES. 

The  LINDEN,  or  Basswood,  is  represented  at  the  Ogallah 
Station  by  a  single  stunted  specimen.  At  Kinsley,  Edwards 
county,  six  very  fine  specimens  were  noted  which  have  made 
a  height  of  thirty-five  feet  in  twenty-five  years.  They  are 
evidently  very  much  at  home  and  show  every  indication  of 
being  well  adapted  to  their  location. 

The  RED  (or  Slippery)  ELM  is  not  often  found,  but  when 
set  it  has  proved  the  equal  of  the  white  elm  in  hardiness  and 
vigor.  Its  greater  value  should  prompt  tree  growers  to  use 
this  species  more  widely  for  western  planting. 

A  single  SYCAMORE  at  Ogallah  has  made  but  poor  growth, 
but  it  is  rather  surprising  that  it  has  survived  so  long  on  high, 
dry  land  with  but  little  care.  Many  fine  sycamore  trees  have 
been  observed  in  towns  in  the  Arkansas  valley,  particularly  at 
Great  Bend  and  Hutchinson,  and  it  is  believed  that  this  hand- 
some tree  is  worthy  of  more  extended  trial.  Several  other  less 
important  species  have  been  observed  to  be  attaining  fair  suc- 
cess, among  them  are  redbud,  Sophora,  persimmon,  ironwood 
and  China  berry. 

Box  ELDER  and  SOFT  MAPLE  make  a  rapid  growth  and  on 
moist,  rich  soils  often  make  fine  trees.  The  wood  becomes 
brittle  as  the  trees  age  and  injury  from  the  wind  is  very  com- 
mon. On  high  dry  soils  they  have  been  short-lived,  and  are  not 
recommended  for  upland  planting. 

CATALPA. 

No  tree  has  been  the  subject  of  so  much  discussion  as  the 
catalpa.  Any  mention  of  this  genus  should  first  distinctly  set 
forth  the  fact  that  there  are  several  species  which,  while  quite 
similar  in  general  characters,  differ  widely  in  adaptability  to 
conditions  and  more  in  rate  of  growth  and  value. 

The  species  of  value  is  native  in  southern  Indiana  and  Illi- 
nois, and  is  capable  of  enduring  severe  winter  weather  without 
injury;  it  also  excels  in  rate  of  growth,  form  of  tree  and  value 
for  use  any  other  species  of  the  genus  Catalpa. 

The  southern  catalpa,  now  known  to  the  botanist  as  Catalpa 
catalpa,  formerly  as  Catalpa  bignonioides,  and  the  Japanese 
species  Catalpa  kcempferi,  seem  to  hybridize  readily  with  the 
hardy  catalpa,  and  the  hybrids  vary  in  size,  form  and  value. 
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In  the  early  years  of  catalpa  enthusiasm  these  facts  were 
not  widely  known  and  many  plantings  have  been  the  cause  of 
untold  disappointment  as  well  as  great  financial  loss.  Many  of 
these  trees  have  been  seriously  injured  in  severe  winters  and 
later  made  but  slow,  uneven  growth.  Others  have  been  hardy 
but  made  only  low  shrubby  growth.  Moreover,  the  hardy  ca- 
talpa when  planted  on  dry  or  poor  soil  has  not  made  a  very 
successful  growth,  so  that  the  general  information  concerning 
the  catalpa  is  not  very  definite. 

On  good  soils  the  hardy  catalpa  has  been  a  very  profitable 
and  very  satisfactory  tree,  producing  a  crop  of  posts  and  poles 
in  from  seven  to  ten  years,  and  then  renewing  itself  from  the 
sprouts  or  coppice  growth,  sometimes  producing  a  second  crop 
in  less  time  than  that  required  for  the  first  crop. 

The  catalpa  trees  planted  at  Ogallah  and  Dodge  City  were 
evidently  the  inferior  species,  and  the  soil  and  location  being 
unfavorable  for  the  catalpa  the  trees  at  these  Stations  are 
practically  valueless. 

So  general  is  the  interest  in  the  catalpa  and  so  urgent  the 
need  of  general  information  that  the  following  extracts  from 
Bulletin  No.  108  of  the  Kansas  Experiment  Station  are  re- 
printed here. 

The  genus  Catalpa  belongs  to  the  family  of  the  BIGNONIACE^E. 
Of  the  six  species,  two,  C.  c&talpa  Karst.  and  C.  speciosa  Ward., 
are  native  to  North  America.     Following  are  the  botanical  • 
descriptions  of  the  American  species : 

Catalpa  catalpa  (Linn.)  Karsten. 

Bignonia  catalpa  Linnaeus,  Spec.  PL,  ed.  1,  II,  622  (1753). 

Catalpa  bignonioides  Walter,  Flora  Caroliniana,  64  (1788). 

Catalpa  cordifolia  Moench,  Meth.  464  (1794). 

Catalpa  ternifolia  Cavanilles,  Desc.  PI.  26  (1802). 

Catalpa  syringe  folia  Sims,  in  Bot.  Mag.  XXVII,  t.  1094  (1808). 

Catalpa  communis  Du  Mont  de  Courset,  Bot.  Cult.,  ed.  2,  III,  242 

(1811). 
Catalpa  catalpa  Karsten,  Deutsch  Fl.  927  (1882). 

"Flowers  in  many-flowered,  crowded  panicles;  corolla  thickly  spotted 
on  the  inner  surface.  Fruit  slender.  Leaves  slightly  acuminate. 

"A  tree,  rarely  sixty  feet  in  height,  with  a  short  trunk,  sometimes  three 
or  four  feet  in  diameter,  and  stout,  elongated  brittle  branches,  which  form 
a  broad  head  and  dichotomous  branchlets.  The  bark  of  the  trunk  varies 
from  a  quarter  to  a  third  of  an  inch  in  thickness,  and  is  light  brown 
tinged  with  red  on  the  surface,  which  separates  in  large,  thin,  irregular 
scales.  The  branchlets,  when  they  first  appear,  are  green  shaded  with 
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PLATE  26.     Catalpa  catalpa  Karst.,  Manhattan,  Kan.,  showing  characteristic  scaly  bark. 
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; 


PLATB  27.    Catalpa  catalpa  Karst.  (C.  bignonioide*  Walt)     Fruiting  branch, 
one-third  natural  size. 
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purple,  and  slightly  puberulous.  During  their  first  winter  they  are  thick- 
ened at  the  nodes,  lustrous  light  orange  color  or  gray-brown  covered  with 
a  slight  glaucous  bloom,  and  marked  with  large,  pale,  scattered  lenticels, 
the  outer  layer  of  the  thin  bark  separating  easily  from  the  bright  green 
inner  layer.  The  leaf-scars,  in  which  appear  a  circle  of  conspicuous 
fibro-vascular  bundle  scars,  are  large,  oval,  and  elevated,  and  do  not  en- 
tirely disappear  until  the  third  or  fourth  year,  when  the  branches  are 
reddish  brown,  and  marked  with  a  network  of  thin,  flat,  brown  ridges. 
The  branch  continues  to  grow  throughout  the  summer,  the  end  dying  in 
the  autumn,  without  forming  a  terminal  bud,  and  appearing  during  the 
winter  as  a  black  scar  by  the  side  of  the  upper  axillary  bud.  The  ax- 
illary buds  are  minute,  globose,  and  deeply  immersed  in  the  bark,  with 
several  pairs  of  chestnut-brown,  broadly  ovate,  rounded,  slightly  puberu- 
lous and  loosely  imbricated  scales;  those  of  the  inner  ranks  are  accrescent, 
and  when  fully  grown  are  bright  green,  pubescent,  and  sometimes  two 
inches  in  length.  The  leaves  are  opposite  and  in  threes,  broadly  ovate, 
rather  abruptly  contracted  into  slender  points,  or  sometimes  rounded  at 
the  apex,  cordate  at  the  base,  and  entire  or  often  laterally  lobed.  When 
they  unfold  they  are  coated  on  the  lower  surface  with  a  pale  tomentum, 
and  are  pilose  on  the  upper  surface;  and  at  maturity  they  are  thin  and 
firm,  light  green  and  glabrous  above,  pale  and  pubescent  below,  five  or  six 
inches  long  and  four  or  five  inches  broad,  with  stout,  terete  petioles  five 
or  six  inches  in  length,  prominent  midribs  and  primary  veins  arcuate 
near  the  margins,  connected  by  reticulate  veinlets,  and  furnished  in  their 
axils  with  clusters  of  dark  glands.  They  smell  disagreeably  when  bruised, 
and  turn  black  and  fall  to  the  ground  after  the  first  frost  of  the  autumn. 
The  flowers,  which  appear  from  May  in  the  South  to  July  in  New  Eng- 
land, are  produced  in  compact,  many-flowered  panicles  eight  or  ten 
inches  long  or  broad,  with  light  green  branches  tinged  with  purple,  and 
are  borne  in  slender  pubescent  pedicels  half  an  inch  in  length.  The  calyx 
is  half  an  inch  in  length,  and  green  or  light  purple.  The  corolla  is  white, 
with  a  broad,  companulate,  flat  tube,  and  spreading  limb,  which,  when  it 
is  expanded,  is  an  inch  and  a  half  wide  and  nearly  two  inches  long;  it  is 
marked  on  the  inner  surface  on  the  lower  side  with  two  rows  of  yellow 
blotches  following  the  parallel  lateral  ridges  or  folds,  and  in  the  throat 
and  on  the  lower  lobes  of  the  limb  with  crowded  conspicuous  purple  spots. 
The  stamens  and  the  style  are  slightly  exserted.  The  fruit,  which  ripens 
in  the  autumn,  hangs  in  thick-branched,  orange-colored  panicles,  and  re- 
mains on  the  trees  without  opening  during  the  winter;  it  is  six  to  twenty 
inches  long,  a  quarter  to  a  third  of  an  inch  thick  in  the  middle,  with  a  thin 
wall,  which  is  bright  chestnut-brown  on  the  outside  and  light  olive-brown 
and  lustrous  on  the  inside,  and  in  the  spring  splits  into  two  flat  valves 
before  finally  falling;  the  partition  is  thin  and  light  brown.  The  seed  is 
about  an  inch  long,  a  quarter  of  an  inch  wide,  silvery  gray,  with  pointed 
wings,  terminating  in  long,  pencil-shaped  tufts  of  white  hairs. 

"Catalpa  catalpa  is  usually  supposed  to  be  indigenous  on  the  banks  of 
the  rivers  of  southwestern  Georgia,  western  Florida,  and  central  Alabama 
and  Mississippi.  The  hardiness  of  this  tree,  however,  in  severe  climates 
like  that  of  New  England,  would  indicate  an  origin  in  some  colder  and 
more  elevated  regipn,  and  it  is  possible  that  the  catalpa  trees  which  now 
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PLATE  28.     Caialpa  catalpa  Karst.    (C.  bignonioides  Walt.)      Seeds,  natural  size. 

appear  to  be  growing  naturally  in  the  Southern  states  are  the  offspring 
of  trees  carried  there  by  man. 

"The  wood  of  Catalpa  catalpa  is  soft,  not  strong,  coarse-grained,  and 
very  durable  in  contact  with  the  soil,  with  numerous  obscure  medullary 
rays  and  rows  of  large  open  ducts  clearly  marking  the  layers  of  annual 
growth;  it  is  light  brown,  with  lighter  colored,  often  nearly  white  sap- 
wood,  composed  of  one  or  two  layers  of  annual  growth.  The  specific 
gravity  of  the  absolutely  dry  wood  is  0.4474,  a  cubic  foot  weighing  27.88 
pounds.  It  is  used,  and  highly  valued,  for  fence-posts,  rails  and  other 
purposes  where  durable  wood  is  needed. 

"The  bark,  which  contains  tannin  and  an  amorphous  bitter  principle, 
has  been  occasionally  used,  as  well  as  the  seeds,  in  decoctions  for  the  treat- 
ment of  bronchitis,  and  in  homeopathic  practice."  ("The  Silva  of  North 
America,"  Charles  Sprague  Sargent,  vol.  VI,  p.  86.) 


336 


Division  of  Forestry. 


[Bull.  165 


PLATE  29.     Catalpa  speciosa  Ward,   Manhattan,  Kan.,  showing  characteristic  deeply 
furrowed  bark,  not  peeling  off  in  scales,  as  in  plate  26. 
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PLATE  30.     Catalpa  speciosa  Ward.     Fruiting  branch,  one-third  natural  size. 
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Catalpa  speciosa  Warder. 

Catalpa  cordifolia  Jaume,  in  Nouveau  Duhamel,  II,  t.  5  (1802),  not 

,    Moench  (1794). 

Catalpa  bignonioides   Lesquereux,  in   Owen's   2d   Rep.   Arkan.   375 

(1860),  not  Walter  (1788). 
Catalpa  speciosa  (Warder,  in  Hort.)  Engelmann,  in  Bot.  Gaz.,  vol  V, 

1   (1880). 

"Flowers  in  few-flowered,  open  panicles;  corolla  inconspicuously 
spotted.  Fruit  stout.  Leaves  caudate  acuminate. 

"A  tree  in  the  forest  occasionally  120  feet  in  height,  with  a  tall, 
straight  trunk,  rarely  four  and  a  half  feet  in  diameter,  and  a  narrow, 
round-tipped  crown  of  slender  branches;  usually  smaller,  although  often 
a  hundred  feet  high,  and  when  grown  in  open  situations  rarely  more  than 
fifty  feet  in  height,  with  a  short  trunk  and  a  broad  head  of  spreading 
branches.  The  bark  of  the  trunk  is  three-quarters  of  an  inch  or  sometimes 
nearly  an  inch  thick,  brown  tinged  with  red,  and  broken  on  the  surface 
with  thick  scales.  The  branchlets  are  stout,  and  when  they  first  appear 
are  light  green,  often  tinged  with  purple,  and  covered  with  scattered  pale 
hairs;  during  the  first  winter  they  are  light  orange  color  or  reddish  brown, 
covered  with  a  slight  bloom,  and  marked  with  many  pale,  conspicuous 
lenticels,  and  with  the  elevated  oval  leaf-scars,  which  are  a  quarter  of  an 
inch  long  and  display  a  circular  row  of  large  fibro-vascular  bundle  scars; 
in  their  second  and  third  years  the  branches  grow  darker  and  the  leaf-scars 
and  lenticels  nearly  disappear.  The  end  of  the  branch  dies  in  the  autumn 
without  forming  a  terminal  bud,  and  during  the  winter  appears  as  an 
elevated  circular  scar  close  to  the  upper  axillary  bud.  The  buds  are 
minute,  globose,  partly  immersed  in  the  bark,  and  covered  with  loosely  im- 
bricated chestnut-brown  ovate  scales,  keeled  on  the  back  and  slightly 
apiculate  at  the  apex;  those  of  the  inner  ranks  are  accrescent  and  at 
maturity  are  foliaceous,  obovate,  acute,  gradually  narrowed  below  a  sessile 
base,  many  nerved,  with  dark  veins  pubescent  on  the  lower  surface,  and 
sometimes  nearly  two  and  a  half  inches  long  and  three-quarters  of  an 
inch  broad.  The  leaves  are  opposite  or  in  threes,  oval,  long-pointed,  cor- 
date at  the  base,  and  usually  entire  or  funished  with  one  or  two  lateral 
teeth ;  when  they  unfold  they  are  pilose  on  the  upper  surface  and  covered 
on  the  lower  and  on  the  petioles  with  pale  or  rufous  tomentum,  which  soon 
disappears,  and  at  maturity  they  are  thick  and  firm,  dark  green  above  and 
pale  and  covered  with  soft  pubescence  below,  especially  along  the  stout 
midribs,  and  the  principal  veins  marked  in  their  axils  with  large  clusters 
of  dark  glands.  They  are  ten  or  twelve  inches  long,  seven  or  eight  inches 
broad,  and  are  borne  on  stout  terete  petioles  four  to  six  inches  in  length. 
They  turn  black  and  fall  after  the  first  severe  frost  of  the  autumn.  The 
flowers,  which  appear  late  in  May  or  early  in  June,  are  borne  on  slender 
purple  pedicels,  furnished  near  the  middle  with  one  or  three  branchlets, 
and  are  produced  in  open,  few-flowered  panicles  five  or  six  inches  long  and 
broad,  with  green  or  purple  branches  marked  with  orange-colored  lenticels, 
the  lowest  being  often  developed  from  the  axils  of  small  leaves.  The 
calyx  is  purple  and  divided  at  the  base  into  two  ovate  pointed  apiculate 
divisions.  The  corolla  is  white,  with  a  broad  conical  oblique  tube  nearly 


Mar.  1910.]     Conditions  in  Central  and  Western  Kansas.     339 


PLATE  31.     Catalpa  speciosa  Ward.     Seeds,  natural  size. 

an  inch  long,  often  marked  externally  with  purple  spots  near  the  base,  and 
internally  on  the  lower  side  with  two  bands  of  yellow  blotches  which  fol- 
low two  parallel  lateral  ridges,  and  with  occasional  purple  spots  spreading 
over  the  lobes  of  the  lower  lips  of  the  limb,  which,  when  the  flower  is 
fully  opened,  has  a  vertical  diameter  of  nearly  two  inches  and  a  horizontal 
diameter  of  two  and  a  half  inches.  The  filaments,  which  are  marked  near 
the  base  with  a  few  oblong  purple  spots,  are  slightly  exserted,  and  rather 
longer  than  the  slender  glabrous  style.  The  fruit  is  eight  to  twenty 
inches  long  and  one-half  to  three-quarters  of  an  inch  in  the  middle,  with 
a  thick  wall,  which  towards  spring  splits  into  two  concave  valves;  the 
partition  is  thickened  in  the  middle  and  nearly  triangular  in  section.  The 
seed  is  an  inch  long  and  a  third  of  an  inch  broad,  with  a  light  brown  coat, 
and  wings  which  are  rounded  at  the  ends  and  terminate  in  a  fringe  of 
rather  short  hairs. 
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PLATE  32.     Catalpa  k&mpferi  Sieb.  &  Zucc.     Fruiting  branch,  one-third  natural  size. 
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"Catalpa  speciosa  inhabits  the  borders  of  streams  and  ponds  and  fer- 
tile, often  undulating  bottom  lands,  and  is  distributed  from  the  valley  of 
the  Vermilion  river,  in  Illinois,  through  southern  Illinois  and  Indiana, 
western  Kentucky  and  Tennessee,  southeastern  Missouri  and  northeast 
Arkansas;  through  cultivation  it  has  become  naturalized  in  sout>  _jrn  Ar- 
kansas, western  Louisiana,  and  eastern  Texas.  In  southern  Vmbis  and 
Indiana,  where  it  probably  grew  to  its  largest  size,  the  western  catalpa 
was  formerly  extremely  abundant."  ("The  Silva  of  North  America," 
Charles  Sprague  Sargent,  vol.  VI,  p.  89.) 

In  addition  to  the  native  species,  there  is  quite  frequently  to 
be  found  in  cultivation  the  Japanese  species,  Catalpa  kcempferi 
Sieb.  &  Zucc.,  in  ornamental  grounds,  between  which  and  the 
American  species  there  appear  to  be  numerous  hybrids.  The 
long,  very  narrow  pods,  borne  in  very  thick  clusters,  and  the 
low  habit  of  growth,  render  this  tree  easily  distinguishable. 
The  latest  botanical  description  of  C.  kcempferi,  published  by 
Sir  Joseph  Hooker  in  the  Botanical  Magazine,  is  as  follows : 

"A  middle-sized  tree,  twenty-five  to  thirty  feet  high,  with  spreading, 
rather  brittle  branches  and  copious  foliage;  main  branches  stout;  shoots 
green,  smelling  disagreeably  when  bruised;  leaves  about  six  inches  long 
and  broad,  of  a  bright  pale  green  color,  with  brown  glandular  spots  at 
the  junction  of  the  nerves,  broadly  ovate,  base  rounded  or  cordate,  margin 
sinuate  or  three-lobed,  the  lateral  lobes  short,  terminal,  tapering  to  a 
fine  point,  surfaces  pubescent  at  first,  then  glabrous  above,  smooth  or 
roughish  beneath;  petiole  two  to  five  inches  long,  round;  nerve  axils 
pubescent.  Panicle  terminal,  erect,  as  long  as  the  leaves,  narrow  or 
broad;  rachis  with  small  brown  petioled  leaves  at  the  base;  flowers  two 
or  three  together  at  the  ends  of  the  branchlets  of  the  panicle,  horizontal 
or  drooping,  pale  yellow,  sprinkled  with  minute  red  spots  within;  calyx 
very  small,  lips  rounded.  Corolla  campanulate,  three-quarters  of  an  inch 
long,  mouth  oblique,  upper  lip  short  recurved,  lower  spreading;  lobes  all 
rounded  with  crisped  margins;  in  many  of  the  flowers  a  small  recurved, 
tongue-shaped  appendage  to  the  corolla  occurs  on  the  corolla  tube  near  its 
base  above.  Capsule  a  foot  long  and  one-third  of  an  inch  in  diameter, 
cylindrical,  straight,  smooth,  brown;  seeds  compressed,  velvety,  produced 
at  each  end  in  fine,  silky  hairs." 

There  seem  to  be  intergrading  forms  between  the  two  Amer- 
ican species  of  catalpa.  Whether  these  variants  are  ecological 
in  character,  assuming  C.  catalpa  to  be  indigenous,  or  whether, 
by  means  of  occasional  early-blooming  individuals  of  the  South- 
eastern or  occasional  later-blooming  individuals  of  the  West- 
ern or  hardy  catalpa,  hybrids  have  arisen  between  the  two 
forms,  it  is  on  present  evidence  impossible  to  say.  /It  is  cer- 
tainly true  that  intermediate  forms  exist.  To  the  practical 
-4 
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PLATE 


Catalpa  kcempferi  Sieb.   &  Zucc.     Seeds,  natural  size.     This   particular  tree 
possibly  a  hybrid  with  one  of  the  American  species. 


planter  the  essential  thing  is  to  avoid  Catalpa  kwmpferi, 
C.  catalpa,  or  their  hybrids,  or  the  so-called  hybrids  of  C.  ca- 
talpa  and  C.  speciosa,  and  so  far  as  possible  to  confine  his  for- 
est to  trees  most  near  to  the  best  type  of  Catalpa  speciosa. 
Great  carelessness  is  said  to  exist  in  the  trade  in  the  matter 
of  distributing  pure  seed  of  C.  speciosa.  For  the  benefit  of  pro- 
spective catalpa  growers  without  special  botanical  knowledge, 
a  few  salient  characters  may  be  seized  upon  to  distinguish  the 
species  in  question.  In  the  first  place,  the  fact  that  C.  speciosa 
blooms  about  two  weeks  earlier  than  C.  catalpa,  bears  larger 
and  showier  flowers,  feweV  in  cluster,  will  usually  be  a  safe 


Mar.  1910.]     Conditions  in  Central  and  Western  Kansas.     343 

distinguishing  feature.  It  cannot  be  too  strongly  urged  upon 
catalpa  planters  to  grow  their  own  trees  from  seed.  By  this 
means  the  danger  of  obtaining  the  undesirable  species  is 
greatly  lessened,  since  careful  study  of  the  seed  characters 
offers  an  additional  safeguard.  If  the  prospective  grower 
gathers  his  own  seed,  it  will  be  well  to  obtain  it  from  mature 
trees,  if  possible,  since  the  bark  characters  offer  striking  con- 
trasts in  the  two  species.  The  bark  of  C.  catalpa  is  scaly,  peel- 
ing off  in  short  strips,  much  as  does  that  of  the  wild  cherry. 
Catalpa  speciosa,  on  the  other  hand,  like  the  ash  or  the  box 
elder,  has  furrowed  bark,  not  separating  from  the  trunk  in 
scales.  Plates  29  and  30  show  quite  well  these  contrasting 
characters.  While  the  pods  of  the  hardy  catalpa  are  usually 
longer,  larger  and  straighter  than  those  of  the  Southeastern 
species,  this  is  not  an  invariable  rule.  The  seeds  of  Catalpa 
speciosa,  however,  are  quite  readily  distinguished  from  those 
of  C.  catalpa,  in  the  fact  that  they  are  wider,  have  usually  a 
more  pronounced  notch  between  the  wings,  and  the  tips  of  the 
latter  are  fringed  with  a  brush  of  hairs  which  stand  squarely 
out  from  the  wings  and  are  not  drawn  into  narrow  points 
(plates  34  and  35) .  Catalpa  kwmpferi  and  its  hybrids  have  the 
hairs  on  the  seeds  arranged  much  as  in  C.  speciosa,  but  the 
seeds  themselves  are  so  much  smaller  and  narrower  that  no 
confusion  is  possible  (plate  36). 

CATALPA  PLANTATIONS  AT  THE  AGRICULTURAL  COLLEGE. 

The  earliest  planting  of  catalpa  by  the  Agricultural  College 
was  made  in  1872.  The  trees  were  a  part  of  a  mixed  planting 
made  on  the  old  College  farm.  Prof.  E.  Gale,  in  a  report  made 
to  the  State  Board  of  Agriculture,  and  published  as  a  part  of 
the  Transactions  of  the  State  Board  of  Agriculture,  1872,  page 
430,  says  in  regard  to  the  soil:  "The  land  selected  for  this 
purpose  was  that  least  adapted  to  the  cultivation  of  cereals  or 
root  crops  of  any  now  broken  up  on  the  College  farm.  This 
selection,  all  things  considered,  was  thought  best,  for  it  is,  in 
general,  this  quality  of  soil — the  high,  gravelly  and  broken 
ridges — which  should  ultimately  be  planted  to  forest."  Speak- 
ing of  the  planting  as  a  whole,  he  says :  "As  was  anticipated, 
the  growth  of  the  young  trees  has  not  been  as  vigorous  upon 
this  soil  as  it  would  have  been  upon  lower  and  richer  land,  but 
still  abundantly  sufficient  to  give  the  most  encouraging  promiss 
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of  future  success."  Speaking  of  the  growth  of  the  catalpa,  in 
this  planting,  he  says:  "The  catalpa  has  made  a  growth  of 
from  twelve  to  twenty  inches  from  seed." 

In  part  II  of  the  Fifth  Biennial  Report  of  the  State  Board  of 
Agriculture,  1885-'86,  page  159,  in  "Notes  from  the  Experi- 
mental Tree  Planting  at  the  Agricultural  College,"  Prof.  E.  A. 
Popenoe  says  regarding  the  catalpas  planted  in  1872:  "Ca- 
talpa speciosa.  On  poor  gravelly  clay  soil,  planted  much  more 
closely  than  the  white  ash,  not  thinned,  excepting  by  the  re- 
movel  here  and  there  of  trees  for  posts.  Stand  about  twenty- 
five  feet  in  height,  and  have  an  average  circumference  of  about 
fifteen  inches ;  the  largest  trees  twenty- two  inches  at  four  feet 
from  the  ground.  .  Trunks  more  likely  to  fork  or  carry  large 
branches  below  than  those  of  white  ash." 

It  will  be  noted  from  the  foregoing  quotations  that  the  ca- 
talpas, even  on  this  exceedingly  poor  soil,  were  being  cut  for 
posts  when  not  more  than  thirteen  years  from  planting.  Hav- 
ing been  planted  so  long  before  the  establishment  of  the  Ex- 
periment Station,  accurate  records  are  wanting.  Some  posts 
have  been  cut  nearly  every  season ;  in  1901  sixty-five  were  cut 
from  this  planting.  It  is  evident  from  the  information  avail- 
able that  the  ground  has  paid  as  high  a  rental  as  good  land  has 
paid  in  farm  crops.  The  trees  have  not  renewed  from  sprouts 
as  readily  as  have  the  trees  on  lower,  richer  land,  but  have  done 
fairly  well  in  this  respect.  At  this  date,  November,  1901, 
nearly  thirty  years  from  planting,  and  with  good  rent  for  the 
past  sixteen  years,  this  plat  of  ground  of  about  three- fourths 
of  an  acre  contains  350  trees,  which  would  cut  at  least  610 
good  posts.  This  does  not  represent  all  the  value  of  this  plant- 
ing, for  the  soil  is  evidently  very  much  better  than  when  the 
trees  were  planted.  The  leaves  have  given  texture  to  the  soil, 
which  now  shows  some  considerable  humus  in  its  composition. 
The  ground  is  now  practically  under  forest  conditions,  and 
seedlings  of  box  elder,  mulberry,  elm,  ash,  oak  and  red  cedar 
are  found  growing  among  the  catalpas.  Plate  I  shows  one  of 
the  best  of  the  trees  now  growing  in  this  planting;  it  is  twelve 
inches  in  diameter  and  over  thirty-five  feet  high.  Some  idea 
of  the  growth  of  underbrush  and  young  trees  may  be  had  from 
the  same  plate. 

In  the  spring  of  1888  the  horticultural  department  of  the 
Experiment  Station  planted  about  two  and  sixth-tenths  acres 
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of  the  old  College  farm  to  catalpas.  The  soil  of  this  plat,  while 
not  so  decidedly  poor  as  that  of  the  planting  of  1872,  is  very 
thin,  and  is  underlaid  by  a  hard,  poor  subsoil.  Plantings  were 
made  four  feet  by  two  feet,  four  feet  by  four  feet,  and  four 
feet  by  eight  feet.  All  were  given  good,  clean  cultivation  for 
two  years.  The  third  season  the  trees  set  eight  feet  by  four 
feet  were  cultivated;  those  set  closer  were  large  enough  to 
make  cultivation  difficult.  The  ground  was  well  shaded  and 
fairly  well  covered  with  leaves,  so  the  lack  of  cultivation  did 
not  seem  to  affect  their  growth.  Each  season  the  trees  were 
trimmed  to  prevent  their  branching  too  low  for  the  formation 
of  good  posts.  Results  show  that  the  time  required  for  trim- 
ming was  well  spent. 

In  the  rows  set  four  feet  by  two  feet,  many  of  the  trees  died 
or  were  cut  out  within  a  few  years  after  planting,  before  the 
wood  was  of  any  value.  Subsequent  thinnings  gave  wood  and 
stakes  enough  to  pay  for  the  work.  This  planting,  for  the  last 
eight  or  nine  years,  has  been  practically  a  four-by-four-foot 
planting.  The  trees  which  were  removed  seemed  to  have  little 
effect  in  causing  a  taller,  straighter  growth,  the  trees  in  the 
four-feet-by-two-feet  block  showing  little  difference  in  height 
and  somewhat  less  in  diameter ;  in  other  words,  the  additional 
trees  were  of  no  benefit,  but,  on  the  contrary,  were  a  detriment. 
In  a  part  of  this  planting  where  the  trees  had  been  left  at  the 
original  distances  until  1900,  the  trees  in  one  of  the  four-foot 
rows  had  more  than  twice  the  amount  of  posts  and  wood  as  the 
trees  two  feet  apart. 

Comparing  the  plantings  originally  4x4  and  4x8,  the  thin- 
ner plantings  have  given  the  best  results.  Ten  rows,  4x4  feet, 
117  feet  long,  contained  251  trees  having  85  good  posts.  Ten 
rows,  8x4  feet,  117  feet  long,  grew  228  trees,  having  280  good 
posts.  The  trees  in  the  wider  rows  have  a  greater  height  and 
diameter,  the  average  diameter  in  the  planting  4x8  feet  apart 
being  slightly  under  six  inches ;  in  the  rows,  4x4  feet  apart 
the  average  diameter  is  nearly  four  and  one-fourth  inches. 
The  average  height  is  about  the  same,  eighteen  feet. 

In  some  cases,  where  trees  were  thinned  by  cutting  off  just 
above  the  ground,  the  new  shoot  from  the  stump  made  such  a 
straight,  rapid  growth  that  the  cutting  back  seemed  to  secure 
the  formation  of  straighter  posts.  As  might  be  expected,  the 
second-growth  posts  grow  to  a  suitable  size  for  use  in  less 
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PLATE  34.     Catalpas  used  for  shade  trees  at  Agricultural  College. 
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PLATE  35.     Golden  catalpa  on  Agricultural   College  campus. 
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time  than  was  required  for  the  first  growth  of  trees.  The 
comparative  value  of  the  first  and  the  second  growths  for  posts 
is  a  subject  for  further  observation. 

Catalpas  have  been  used  for  shade  and  ornamental  trees  on 
the  College  campus,  around  the  buildings,  and  in  the  clumps 
and  belts.  Given  a  sufficient  amount  of  room,  in  a  good  soil, 
the  catalpa  trees  have  made  a  fairly  rapid  growth,  and  usually 
have  made  pleasing,  symmetrical  form.  The  foliage,  while  not 
especially  heavy,  is  sufficient  for  good  shade,  and  the  blossoms 
add  to  its  appearance  in  their  season.  Plate  34  shows  a  clump 
of  catalpas  near  the  Domestic  Science  building.  The  soil  is  of 
only  medium  quality,  and  the  trees  are  of  a  very  good  size  for 
fourteen  seasons'  growth. 

Plate  35  shows  a  very  fine  specimen  of  the  Golden  catalpa; 
the  tree  is  graceful  and  symmetrical,  rather  heavier  in  foliage 
than  most  of  the  trees  of  this  species.  It  is  36£  feet  high,  15 
inches  in  diameter  at  two  feet  from  the  ground,  and  13^  inches 
at  four  feet  from  the  ground.  The  yellow  tint  is  quite  con- 
spicuous in  the  early  part  of  the  season,  but  is  much  less  so 
after  midsummer.  Young  trees  show  the  yellow  shade  much 
more  than  the  older  ones. 

Specimens  of  the  Purple-leaved  catalpa  have  been  grown  on 
the  College  campus.  The  purple  tint  is  much  more  conspic- 
uous in  the  younger  trees,  and  with  these  the  colors"  are  most 
vivid  in  the  early  part  of  the  season.  The  specimens  grown 
here  have  been  grown  on  a  soil  of  medium  quality,  and  have 
made  but  a  moderate  growth,  inclining  to  be  shrubby.  Prob- 
ably the  best  results  in  the  way  of  foliage  would  be  secured 
by  cutting  back  severely  and  growing  as  shrubs. 

The  Japanese  catalpa,  Catalpa  kcemyferi,  has  made  rather  a 
low,  shrubby  growth  on  the  College  campus.  It  presents  a  fine 
appearance  when  in  bloom,  carrying  a  heavy  load  of  flowers. 
In  the  fall,  after  the  leaves  are  fallen,  it  presents  a  rather 
unique  appearance,  the  large  number  of  slender  pods  giving 
the  branches-  a  drooping  effect. 

A  number  of  Teas'  hybrid  catalpas  were  set  in  the  timber 
belts  on  the  College  campus.  These  have  been  somewhat  va- 
riable in  form  and  growth,  but  have,  on  the  whole,  made  good 
growths  and  fine  trees. 

Some  of  the  trees  set  in  a  cooperative  experiment  with  the 
division  of  forestry,  Department  of  Agriculture,  are  evidently 
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of  the  Southern  species,  Catalpa  catalpa.  They  were  killed  to 
the  ground  in  February,  1899,  and  have  been  seriously  injured 
by  cold  in  other  seasons.  Doubtless  much  of  the  dissatisfac- 
tion with  the  catalpa  has  been  caused  by  the  setting  of  other 
species  than  speciosa. 

Posts  set  ten  years  ago  in  the  Experiment  Station  vineyard 
are  still  in  very  good  condition,  and  there  is  no  doubt  that 
they  merit  the  general  favor  in  which  they  are  held.  The 
wood  not  suitable  for  posts  makes  very  fair  fuel.  It  burns 
readily  and  lasts  well  for  so  light  a  wood.  Plate  36  shows 
the  cross-section  of  a  catalpa  planted  in  1880  and  cut  in  1900. 
Plate  37  shows  the  section  of  a  board  cut  from  the  same  tree. 
The  trunk  made  a  board  eight  feet  in  length,  the  width  of 
that  shown  in  the  plate.  When  cut,  this  was  a  fine,  healthy 
tree,  with  a  spread  of  at  least  twenty-five  feet.  The  best  de- 
velopment of  the  belt  in  which  it  grew  demanded  its  removal. 

Trees  of  suitable  size  for  sawing  have  been  used  by  the 
mechanical  department  for  various  purposes.  Mr.  W.  L. 
House,  foreman  of  the  College  wood-working  shops,  says  in 
regard  to  the  catalpa  wood :  "It  has  a  beautiful  grain,  polishes 
easily,  and  takes  a  fine  finish.  It  has  sufficient  strength  for 
the  various  kinds  of  cabinet  work,  and  is  desirable  in  every 
way  for  this  purpose.  For  wide  surfaces  it  joins  nicely,  match- 
ing the  grain  easily.  It  works  easily,  either  with  the  lathe  or 
with  hand  tools,  and  is,  in  every  respect,  a  valuable  wood  for 
the  finisher  and  cabinet-maker." 

Nursery  Notes. 

Seedlings  of  the  catalpa  are  easily  grown.  No  difference  has 
been  noted  in  the  vitality  of  seed  gathered  in  the  fall  and 
stored  in  a  dry,  cool  place  and  in  that  which  had  hung  on  the 
trees  until  spring.  Good  stands  have  been  secured  by  plant- 
ing in  rows  of  suitable  width  for  cultivation,  dropping  the 
seeds  quite  thickly  in  the  row  and  covering  rather  shallowly, 
about  one  inch  deep.  Plantings  made  when  the  ground  is  in 
good,  warm  condition  have  succeeded  better  than  plantings 
made  very  early  or  very  late.  On  good  soil  and  with  good  care, 
the  growth  of  catalpa  seedlings  has  been  from  one  to  five  feet 
the  first  season.  One-year-old  trees  are  best  for  planting.  In 
the  planting  of  1888,  yearling  trees  have  made  posts  as  soon 
as  two-year-old  trees.  The  yearling  trees  are  easily  set  by 
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laying  off  the  rows  with  a  plow  or  lister,  followed  by  a  little 
work  with  the  spade,  care  being  taken  to  firm  the  soil  well 
when  the  tree  is  put  in  position.  Setting  in  the  spring  is  usu- 
ally most  successful,  and  should  be  done  before  the  buds  are 
much  swollen.  As  with  all  trees  that  are  being  transplanted, 
care  must  be  taken  to  prevent  drying.  If  the  roots  be  ex- 
posed for  only  a  few  minutes  to  the  sun  or  drying  winds,  the 
chances  for  success  may  be  seriously  reduced. 


PLATE  36.     Cross  section  of  catalpa  grown  on  Agricultural  College  campus. 
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PLATE 


Section  of  board  from  catalpa  tree  grown  on  Agricultural  College  campus. 


Conclusions. 

The  catalpa  plantings  made  by  the  College  and  the  Experi- 
ment Station  have  given  encouraging  results.  On  very  poor 
soil  the  catalpas  have  been  a  paying  crop.  Almost  any  other 
cropping  of  this  land  would  have  reduced  its  fertility,  while 
the  crop  of  trees  has  unquestionably  been  beneficial,  both  by 
preventing  washing  and  by  the  addition  of  some  humus. 
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On  good  soil  the  growth  has  been  proportionately  better. 
The  trees  have  made  a  more  rapid  and  vigorous  growth,  pro- 
ducing trunks  of  suitable  size  for  posts  in  from  seven  to  ten 
years,  and  in  twenty  years  trees  have  grown  to  a  size  sufficient 
for  heavier  uses,  or  for  lumber  for  finishing  or  cabinet  work. 

The  most  desirable  distances  for  planting  probably  vary 
somewhat  for  different  soils  and  locations.  Rows  eight  feet 
apart,  with  the  trees  five  or  six  feet  apart  in  the  row,  would 
seem,  from  our  observations,  to  be  a  good  distance  for  general 
planting.  With  the  rows  eight  feet  apart,  corn  or  some  other 
rowed  crop  may  be  planted  for  at  least  one  season. 

Good  clean  cultivation  should  be  given  for  several  years. 
Attention  should  be  given  to  trimming  the  trees,  to  avoid  low 
branching. 

Cutting  back  to  the  ground  usually  secures  a  rapid  growth  of 
smooth  straight  wood. 

The  young  trees  are  easily  raised,  transplant  readily,  grow 
rapidly,  and  endure  extremes  of  drought,  heat,  and  cold. 

PRESENT  WORK  AT  THE  DODGE  AND  OGALLAH 
FOREST  STATIONS. 

In  addition  to  the  work  incident  to  the  collection  of  data  con- 
cerning the  natural  and  artificial  forest  resources  and  possi- 
bilities of  Kansas,  the  Stations  at  Dodge  City  and  Ogallah 
have  been  maintained.  Their  equipment  has  been  increased 
by  the  purchase  of  teams  and  implements  and  the  plantings  of 
forest  trees  put  into  condition  to  prevent  any  future  injury 
from  fire  and  to  enable  them  to  make  the  best  of  the  conditions 
under  which  they  are  growing.  In  other  words,  the  purpose 
now  is  to  give  these  trees,  that  are  expected  to  furnish  en- 
couragement and  object  lessons  for  future  planters,  a  fair 
chance  and  a  "square  deal"  by  maintaining  effective  fire  guards 
and  such  soil  conditions  as  seem  best  for  the  securing  of  the 
forest  conditions  under  which  they  may  succeed.  The  breaking 
up  of  the  sod  has  been  the  first  requisite,  and  in  future  the  con- 
ditions needed  for  the  conservation  of  soil  and  moisture  will  be 
maintained  so  far  as  is  possible. 

Plantings  of  shade-enduring  species  will  be  undertaken 
where  the  trees  are  too  few  to  furnish  shade  for  the  protection 
of  soil  and  stem.  Species  which  have  demonstrated  their 
ability  to  succeed  will  be  most  used  and  in  numbers  which  will 
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furnish  a  basis  for  accurate  estimates  of  their  rates  of  growth 
and  their  general  value. 

Demonstrations  in  other  agricultural  lines  authorized  by  the 
legislature  have  been  begun.  The  possibility  of  preparing  soil 
for  trees  by  the  use  of  preceding  crops  is  the  main  object  un- 
dertaken, but  the  value  of  the  cowpea  in  furnishing  a  protein 
feed  for  localities  where  other  legumes  have  not  been  intro- 
duced was  incidental  to  its  use  in  preparing  soil  for  tree  pur- 
poses. A  comparison  of  the  value  of  milo  maize,  both  dwarf 
and  standard  varieties,  with  the  Kafir  corns,  was  begun  and 
will  be  continued. 

The  season  was  less  favorable  at  the  Dodge  City  Station, 
but  good  crops  of  fodders  were  obtained.  Demonstrations  of 
the  value  of  improved  seed  wheat  are  also  under  way  on  land 
not  yet  required  for  the  work  with  trees. 

The  wholesale  distribution  of  seedlings  undertaken  by  these 
Stations  in  the  past  has  not  been  productive  of  the  good  in- 
tended. The  evil  of  setting  poorly  handled  trees  in  poorly  pre- 
pared soil  has  been  discussed  in  this  report,  and  it  is  not  pro- 
posed to  continue  this  evil.  The  nursery  efforts  will  be  in  the 
direction  of  ascertaining  means  of  producing  trees  which  are 
best  adapted  to  western  Kansas  conditions  and  ascertaining  the 
added  value  and  the  feasibility  of  the  planting  by  general 
farmers  of  seeds  where  the  trees  are  to  stand. 

Trees  grown  by  these  Stations  will  be  used  in  demonstrations 
made  in  cooperation  with  individuals,  school  districts,  coun- 
ties and  towns,  and  careful  investigation  will  be  made  as  to  the 
preparation  of  the  soil  and  adaptation  of  trees  for  the  several 
locations. 

It  is  the  hope  of  the  State  Experiment  Station  that  through 
the  office  of  state  forester  the  facts  concerning  tree  growth  and 
the  probabilities  of  success  with  the  various  species  may  be  so 
widely  disseminated  that  a  much  greater  degree  of  success  may 
attend  future  efforts  in  tree  planting.  It  is  certain  the  proper 
preparation  of  soil  and  correct  selection  of  species  should  pre- 
cede any  planting. 

There  are  many  localities,  particularly  in  central  Kansas, 
where  plantations  for  post  and  pole  purposes  are  as  nearly  cer- 
tain to  produce  very  good  profits  as  are  any  agricultural  in- 
vestments. The  office  of  state  forester  will  attempt  to  advise 
prospective  planters  concerning  the  adaptation  of  species  to 
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soils  and  locations  and  as  to  the  best  methods  of  soil  prepara- 
tion. When  possible,  planting  plans  will  be  prepared  showing 
the  details  of  distance  and  proportion  of  species.  It  is  not  con- 
sidered advisable  to  undertake  to  make  plans  for  areas  smaller 
than  two  acres,  but  all  possible  advice  and  help  will  be  given 
regardless  of  the  area  under  consideration.  Advice  concern- 
ing public  grounds  will  be  undertaken  and  plans  prepared  for 
the  planting  of  trees  for  school  grounds.  It  is  believed  that 
many  districts  in  the  state  can  well  afford  to  add  a  few  acres  to 
the  school  grounds  for  the  planting  of  a  demonstration  wood  lot. 
This  should  be  particularly  true  of  districts  where  consolidated 
schools  are  maintained.  An  acquaintance  with  trees,  their  re- 
quirements and  their  values,  is  an  essential  part  of  a  well 
balanced  education  and  furnishes  a  means  of  mental  growth  as 
well  as  a  fund  of  useful  information. 

A  grove  of  well-grown  trees  is  a  valuable  possession  for  any 
municipality,  providing  a  location  for  public  gatherings  and 
adding  in  many  ways  to  the  comforts  and  amenities  of  life  in 
country  and  town.  Such  a  plantation  has  a  financial  as  well  as 
a  landscape  value,  and  in  years  to  come  a  grove  of  good  timber 
will  be  a  valuable  resource  for  any  owner. 

In  or  near  many  towns  there  are  areas  of  varying  size,  ra- 
vines or  low  land,  that  are  now  unsightly  spots  but  which 
might  be  transformed  into  bits  of  woodland  that  would  add 
charm  to  the  landscape  and  in  time  to  the  wealth  of  the  com- 
munity. 

On  many  farms  there  are  ravines  forming  along  the  lines  of 
drainage  that  if  planted  to  trees  might  produce  posts,  poles 
and  fuel  for  the  farm  and  at  the  same  time  check  the  force  of 
the  water  and  lessen  the  amount  of  good  soil  that  washes 
down  the  creek  to  increase  the  delta  of  the  Mississippi  and  the 
expense  of  the  deep  waterway  project.  Good  citizenship  should 
demand  that  the  owner  of  land  protect  it,  conserve  and  increase 
its  resources,  as  he  would  have  the  state  and  the  nation  pro- 
tect and  improve  the  public  domain.  To  help  in  this  work  of 
making  Kansas  utilize  all  of  her  acres  to  the  best  possible 
purpose,  to  make  the  ravines,  hillsides  and  bends  of  the 
streams  produce  crops  for  which  they  are  best  suited  and  by 
which  they  may  add  to  the  wealth  and  welfare  of  their  owners 
and  the  state,  is  the  object  of  the  office  of  state  forester. 

Acknowledge  ent  is  due  Mr.  H.  C.  Cooper,  who  was  in  charge 
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of  the  Dodge  City  Station  until  July,  1909,  for  his  effective 
work  in  improving  the  conditions  at  that  Station ;  to  Mr.  F.  J. 
Turner,  who,  as  foreman  of  the  Ogallah  Station,  has  done  very 
efficient  work  in  improving  the  conditions  for  the  tree  planta- 
tions there,  and  in  carrying  out  the  directions  for  the  demon- 
stration work.  Acknowledgment  is  also  due  Assistant  Chris- 
tian Jensen,  who  has  been  in  charge  of  the  Dodge  City  Station 
since  July,  1909,  for  very  efficient  service  in  the  management 
of  that  Station,  and  also  in  the  collection  of  data  concerning 
tree  growth  in  western  Kansas,  and  in  preparing  plans  for 
various  courthouse  plantings  and  for  the  Reformatory  at 
Hutchinson. 
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PROTECTING  TREES  FROM  RABBITS. 

BY 
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Protecting  Trees  From  Rabbits 

In  Kansas  the  damage  done  by  rabbits  is  comparatively  light 
and  yet  many  young  orchards,  young  shade  trees,  and  wind- 
breaks, so  much  needed  in  our  state,  have  been  partially  or 
completely  destroyed.*  Repeated  requests  for  advice  as  to 
how  to  protect  trees  from  their  ravages  has  led  to  the  pub- 
lication of  this  circular,f  which  is  based  partly  upon  work 
done  at  this  station  and  partly  upon  that  done  elsewhere. 

CLEAN   CULTURE. 

It  is  very  important  to  remove  all  brush  piles  and  thickets, 
which  may  serve  as  breeding  places  and  for  safe  hiding. 

TRAPPING. 

Traps  of  various  sorts  may  be  constructed.  A  simple  and 
successful  method  is  to  sink  a  barrel  in  the  ground  level  with 
its  surface.  Fit  the  head  slightly  smaller  than  the  top  and 
allow  it  to  swing  freely  on  a  rod  or  old  broomstick.  Pieces 
of  apple  or  grains  of  corn  may  be  placed  on  the  outer  edge  of 
the  cover  and  when  the  rabbit  attempts  to  get  these,  the  lid 
tips  up  and  he  slides  into  the  barrel,  while  the  lid,  which  is 
slightly  heavier  on  one  side  than  the  other,  assumes  its 
original  position.  The  heavier  side  should  strike  against  a 
heavy  nail  or  bolt  so  that  only  the  lighter  side  of  the  lid  will 
drop.  The  whole  thing  should  be  covered  over  with  brush 

*  The  investigations  relative  to  injurious  mammals  is  a  part  of  the 
work  of  the  Department  of  Entomology  and  Zoology,  but  in  this  par- 
ticular instance  it  was  most  convenient  for  Mr.  Cunningham  of  the  De- 
partment of  Horticulture  to  make  the  observations  and  get  together  the 
information  here  given.  The  circular  is  published  as  a  part  of  the 
work  of  the  Department'  of  Entomology  and  Zoology. 

t  Aside  from  the  work  with  the  buttermilk  and  soot  spray  and  with 
the  sunken  barrel  traps,  this  work  is  entirely  compilation. 


or  light  flat  stones  so  as  to  make  an  enticing  place  for  the 
rabbits. 

A  novel  and  ingenious  trap  for  catching  rabbits  has  been 
designed  by  Walter  Wellhouse,  and  used  with  remarkable  suc- 
cess by  him  in  his  orchards.  The  trap  consists  of  a  box  made 
of  fence  boards  (old  ones  preferred)  six  inches  wide  and  one 
inch  thick.  The  boards  are  cut  twenty-two  inches  long  and 
the  top  and  bottom  boards  are  nailed  onto  the  side  boards, 
thus  making  the  opening  four  inches  wide  and  six  inches  high. 
The  door,  D,  is  made  of  wire,  shaped  as  shown  in  fig.  4,  and 
hung  with  two  staples,  cc,  to  the  under  side  of  the  top  board. 
To  prevent  the  rabbit  from  pushing  the  door  open,  a  strip 


FIG.  2, 


three-fourths  of  an  inch  square  is  inserted  in 
the  opening  and  nailed  to  the  bottom  board, 
as  shown  in  fig.  1,  and  in  part  in  fig.  4.  The 
door  must  be  made  long  enough  to  reach  well 
below  this  catch,  as  shown  in  fig.  4.  The  trig- 
ger is  made  of  wire,  bent  as  shown  in  figs.  2 
and  3,  and  hung  loosely  with  two  staples  to 
the  center  of  the  top  board.  These  staples 
must  be  carefully  placed,  to  allow  the  trigger 
to  be  pulled  forward  far  enough  so  that  the 
FlG.  -*h  door  will  rest  upon  it  when  the  trap  is  set,  and 

also  to  allow  the  loop  in  the  trigger,  A,  fig. 
3,  to  be  pushed  against  the  back  of  the  trap  by  the  rabbit 
when  it  is  sprung,  thus  preventing  its  being  bent.  To  operate 
the  trap,  push  the  door,  D,  inward,  and  with  the  forefinger 
catch  the  hooked  end  of  the  trigger,  B,  fig.  3,  and  pull  it  for- 
ward until  the  door  rests  upon  the  wire  above  the  hook.  The 
rabbit  enters  the  trap,  prompted  by  curiosity  or  otherwise, 
just  as  he  enters  a  hollow  log,  and  thinks  no  more  of  the  wire 
trigger  than  he  would  of  a  small  piece  of  brush  which  he  must 
push  out  of  his  way.  As  soon  as  he  touches  the  trigger,  the 
door  drops  and  the  rabbit  is  caught.  No  bait  is  used  and  the 
trap  cannot  easily  be  sprung  By  birds  or  wind.  Care  must 
be  taken  to  see  that  all  staples  are  loosely  set  so  that  the 
trigger  slides  easily  and  the  door  will  drop  of  its  own  weight. 
If  new  boards  are  used,  it  would  be  well  to  stain  with  some 
dark  coloring  material  which  is  not  offensive  to  the  rabbit's 
delicate  sense  of  smell. 

WRAPPING. 

Where  one  has  only  a  few  trees,  such  as  fruit  or  shade  trees, 
the  most  satisfactory  method  is  to  wrap  them.  An  ordinary 
tree  veneer  which  is  made  of  very  thin  wood  may  be  pur- 
chased from  any  seed  store  or  nursery  company.  This  fits 
closely  about  the  body  of  the  tree  and  will  enlarge  as  the  tree 
grows.  However,  during  the  summer  it  may  offer  a  harbor 
for  injurious  insects,  and  should  remain  on  the  tree  only  dur- 
ing the  winter.  Trees  may  be  wrapped  with  burlap,  corn 
stalks,  or  ordinary  lath.  The  only  caution  with  any  of  these 
is  to  remove  them  when  the  tree  resumes  growth  in  the  spring. 
Ordinary  wire  screen  answers  very  well  as  a  protection  for 
the  tree  and  does  not  harbor  insects. 

REPELLANTS. 

The  tree  may  be  covered  as  far  as  the  rabbit  can  reach  with 
blood.  The  entrails  and  blood  of  the  rabbit  itself  rubbed  over 
the  tree  is  quite  effective,  but  is  very  apt  to  be  washed  off 
by  rain.  A  concoction  of  tallow  and  tobacco  smeared  onto  the 
trees  acts  as  a  repellant.  However,  where  there  are  a  great 


many  trees,  and  especially  small  trees,  such  as  honey  locust 
elm,  and  others  used  as  windbreaks,  it  is  out  of  the  question 
to  treat  each  individual  tree  by  hand.  In  this  case  a  spray 
applied  by  a  hand  pump  will  be  found  effective.  The  common 
lime  and  sulphur  spray  used  to  destroy  the  San  Jose  scale  has 
been  recommended  and  can  be  applied  with  an  ordinary  spray 
pump.  Mix  together  dry  fresh  hydrated  or  ground  lime,  4 
pounds;  powdered  sulphur,  3  pounds.  Add  water  to  form  a 
thin  paste  and  boil  from  one-half  to  one  hour,  or  until  the 
mixture  becomes  a  reddish  amber  color.  Dilute  to  10  gallons, 
spray  onto  the  trees  while  the  liquid  is  still  warm.  This  spray 
is  excellent  for  the  trees  as  well,  but  must  not  be  applied  to  the 
trees  while  they  are  in  leaf. 

Commercial  aloes  at  the  rate  of  one  pound  to  four  gallons 
of  water  sprayed  onto  the  trees  gives  the  bark  and  leaves  a 
bitter  taste  which  repels  rabbits. 

A  spray  made  of  buttermilk  and  common  stove  soot  has 
proven  quite  satisfactory  here.  Buttermilk,  one  gallon;  com- 
mon stove  soot  one-half  pound.  Boil  for  twenty  minutes.  Keep 
well  stirred  to  prevent  clogging  the  pump. 

POISONING. 

Much  may  be  done  in  eradicating  this  pest  with  poison. 
The  "Wellhouse"  poison  is  made  as  follows:  Sulphate  of 
strychnine,  1  part ;  borax,  one-third  part ;  white  syrup,  1  part ; 
water,  10  parts.  Put  the  mixture  into  a  jug  or  large  bottle 
and  shake  well.  Cut  fresh  twigs — apple  water  sprouts  are 
best — and  with  a  small  brush  paint  them,  especially  over  the 
terminal  bud,  with  the  above  preparation.  Scatter  the  twigs 
in  the  runways  and  about  the  trees  where  the  rabbits  feed. 
Stock  or  fowls  will  not  molest  this  poison  and  it  is  said  that 
dogs  may  eat  the  dead  rabbits  and  suffer  no  ill  effects. 

The  Western  Australia  Department  of  Agriculture  recom- 
mends a  poison  somewhat  similar.  Dissolve  iy%  ounces 
strychnine  in  1  quart  of  vinegar;  dilute  with  5  gallons  of 
water;  add  2  pounds  of  flour  and  1  pound  of  sugar;  stir  well 
and  apply  to  twigs  as  recommended  above. 

A  jam  made  of  fruit  and  sugar  is  readily  eaten  by  the  rab- 
bits. Chop  apples  or  melons  into  small  cubes.  Add  sugar 
equal  to  one-half  the  weight  of  the  fruit.  Boil  until  the  mass 
forms  a  thick  jam.  Add  strychnine,  either  powdered  or  dis- 
solved, at  the  rate  of  one  ounce  to  25  pounds  of  the  jam,  and 
mix  thoroughly. 

Approved : 

ED.  H.  WEBSTER,  Director. 

Manhattan,  Kan.,  February  1,  1911. 
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How  to  Grow  Black  Walnuts. 


BY 

CHAS.  A.  SCOTT. 


Under  favorable  conditions  the  Black  Walnut  is  a  tree  that 
is  easily  grown.  The  seedlings  reach  a  height  of  from  12  to 
24  inches  the  first  season,  and  this  height  growth  is  exceeded 
from  year  to  year  during  the  sapling  and  pole  stages  of  de- 
velopment. The  nuts  should  be  planted  where  the  trees  are 
to  be  permanently  located  for  the  reason  that  the  seedlings 
develop  a  very  strong  tap  root  the  first  season  and  transplant- 
ing is  impractical. 

THE  SEED. 

The  nuts  mature  in  October,  and  they  should  be  gathered 
soon  after  they  fall  from  the  trees.  They  should  not  be 
hulled  as  the  hull  in  no  way  interferes  with  germination  and 
it  protects  the  kernel  from  injury  by  drying.  The  only  treat- 
ment necessary  before  planting  is  to  see  that  the  nuts  do  not 
dry  out,  as  drying  seriously  injures  their  germinating  powers. 

Nuts  for  fall  planting  keep  perfectly  in  small  piles  in  cool, 
shaded  places.  The  piles  should  not  be  made  more  than  12 
or  15  inches  in  height,  on  account  of  danger  of  the  nuts  heat- 
ing if  the  pile  is  large. 

For  spring  planting  the  nuts  should  be  stratified  over  winter. 
They  may  be  stratified  in  moist  sand  or  leaves  in  any  pro- 
tected place.  In  stratifying,  a  two-inch  layer  of  sand  or  leaves 
should  alternate  with  a  layer  of  nuts  of  the  same  depth.  The 
pile  should  be  kept  moist  and  allowed  to  freeze  and  remain 
frozen  throughout  the  winter. 


PLANTING. 

Ths  nuts  may  be  planted  either  in  the  fall  or  in  the  spring 
with  equaii3r  good  results.  The  fall  planting  should  be  done 
any  time  after  the  nuts  are  gathered  up  to  the  time  the  ground 
freezes.  The  spring  planting  should  be  done  as  soon  as  the 
ground  is  in  a  workable  condition.  The  danger  in  delaying 
planting  until  later  in  the  season  is  that  the  nuts  begin  to 
sprout  soon  after  they  thaw  out,  and  once  through  the  shell 
the  sprout  is  easily  broken  off.  It  is  also  necessary  to  exer- 
cise due  precaution  to  prevent  the  nuts  from  becoming  dry 
after  they  have  been  stratified  as  the  germ  is  then  very  delicate 
and  easily  injured. 

WHERE   AND   HOW   TO  PLANT. 

The  ground  in  which  walnuts  are  to  be  planted  should  be 
thoroughly  cultivated  for  two  or  three  years  before  the  nuts, 
are  planted  as  the  trees  will  not  make  a  satisfactory  growth  in 
virgin  soil.  The  Black  Walnut  is  a  tree  that  requires  the 
deepest,  richest  soil  that  can  be  found  along  creek  and  river 
valleys  for  its  best  development,  yet  at  the  same  time  it  makes 
a  very  satisfactory  growth  on  the  prairie  soil  of  the  eastern 
part  of  the  state.  In  the  western  part  of  the  state  the  planters 
should  select  the  low  ground  along  ravines  for  planting  sites 
when  possible. 

The  nuts  should  be  planted  three  feet  apart  in  furrows  ten 
feet  apart  and  not  more  than  four  inches  in  depth.  After  the 
nuts  are  planted  the  furrows  may  be  filled  in  with  a  cultivator. 
It  is  not  necessary  or  even  desirable  to  level  the  ground  more 
than  is  required  to  securely  cover  the  nuts.  If  the  furrows 
are  not  leveled  they  will  catch  the  excess  surface  water  in 
times  of  heavy  rainfall. 

If  the  nuts  cannot  be  planted  in  furrows  the  next  best  plan 
is  to  plant  them  in  seed  spots.  Seed  spots  are  places  where 
several  nuts  are  planted  in  an  area  sixteen  or  eighteen  feet  in 
diameter  to  ultimately  form  a  small  group  of  trees.  The 
ground  for  such  planting  should  be  spaded  and  pulverized  so» 
as  to  increase  the  moisture-holding  capacity  of  the  soil,  and 
from  six  to  ten  seeds  should  be  planted  in  each  seed  spot. 

CULTIVATION  AND  CARE. 

On  account  of  the  Black  Walnut  being  a  lover  of  moist,  rich 
soils  it  is  very  sensitive  to  dry,  parched  conditions.  It  is 
therefore  very  necessary  to  give  the  seedling  trees  the  best  of 
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cultivation  until  they  develop  a  good  root  system  and  take 
possession  of  the  ground.  Thorough  surface  tillage  that  will 
maintain  a  dust  mulch  is  the  most  desirable  cultivation. 
When  it  is  impossible  to  give  the  trees  such  cultivation,  as  in 
the  case  of  seed  spot  planting,  it  is  a  good  plan  to  mulch  the 
ground  with  straw  to  keep  down  the  grass  and  weeds.  In  all 
events  keep  the  ground  around  the  seedling  trees  free  of  weeds 
and  grass  sod. 

After  the  walnut  trees  are  five  or  six  years  old  it  is  often 
advisable  to  underplant  them  with  such  trees  as  the  box  elder, 
green  ash,  or  red  cedar,  so  as  to  completely  shade  the  ground. 
Shading  the  ground  and  keeping  out  the  weeds  and  grass  are 
factors  vastly  more  important  in  tree  culture  than  most  people 
are  willing  to  believe.  The  walnut  has  very  light  foliage  and 
the  grasses  and  weeds  soon  take  the  ground  unless  some  other 
trees  with  heavier  foliage  are  planted  with  them. 

Approved : 

ED.  H.  WEBSTER,  Director. 

MANHATTAN,  KAN.,  November  11,  1910. 


Kansas  State  Agricultural  College, 

EXPERIMENT  STATION.— Circular  No.  10. 


DIVISION  OF  FORESTRY. 
CHAS.  A.  SCOTT,  Forester  in  Charge. 


Provisions  of  the  State  Forest  Law. 


BY 

CHAS.  A.  SCOTT. 


THE  NEW  FORESTRY  LAW. 

The  recognized  need  of  a  vigorous  forestry  policy  and  an 
aggressive  campaign  for  tree  planting  on  every  farm  in  Kan- 
sas prompted  the  legislature  of  1909  to  pass  the  following 
forestry  bill,  which  was  signed  by  Governor  Stubbs  on  March 
8  and  became  effective  on  March  15,  1909 : 

SENATE  BILL  No.  231. 

AN  ACT  to  establish  at  the  Kansas  State  Agricultural  College  a  division 
of  forestry  under  the  direction  of  the  board  of  regents  of  that  institu- 
tion, and  appropriating  funds  for  the  support  of  same,  and  repealing 
Chapter  405  of  the  Session  Laws  of  1907. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Kansas: 

SECTION  1.  For  the  promotion  of  forestry  in  Kansas  there  shall  be 
s^tablished  at  the  Kansas  State  Agricultural  College,  under  the  direcffbh 
of  the  board  of  regents,  a  division  of  forestry.  The  board  of  regents  of 
the  Kansas  State  Agricultural  College  shall  appoint  a  state  forester  who 
shall  have  general  supervision  of  all  experimental  and  demonstration 
work  in  forestry  conducted  by  the  Experiment  Station.  He  shall  pro- 
mote practical  forestry  in  every  possible  way,  compile  and  disseminate 
information  relative  to  forestry,  and  publish  the  results  of  such  work 
through  bulletins,  press  notices,  and  in  such  other  ways  as  may  be  most 
practicable  to  reach  the  public,  and  by  lecturing  before  farmers'  insti- 
tutes, associations  and  other  organizations  interested  in  forestry. 

SEC.  2.  The  state  forester  shall  employ,  under  the  direction  of  the 
board  of  regents  of  the  Kansas  State  Agricultural  College,  such  assist- 
ants, who  shall  be  practical  foresters,  laborers  and  clerks,  and  shall  pur- 
chase necessary  office  furniture  and  equipment  as  may  be  needed  to  carry 
into  effect  the  purposes  of  this  act. 

Ssc.  3.    The  state  forester  shall,  upon  request,  cooperate  with  towns, 


counties,  corporations  and  individuals  in  preparing  planting  plans  and 
plans  for  the  protection,  management  and  replacement  of  trees,  wood 
lots  and  timber  tracts  under  an  agreement  that  the  persons  obtaining 
such  assistance  shall  pay  the  field  expenses  of  such  work. 

SEC.  4.  The  board  of  regents  of  the  State  Agricultural  College  may 
also  conduct  on  the  Dodge  City  and  Ogallah  Stations  other  demonstra- 
tions and  experiments  of  local  interest,  such  as  seed  breeding  and  tillage 
experiments,  whenever  such  demonstrations  may  not  interfere  with  the 
work  in  forestry. 

SEC.  5.  For  carrying  the  provisions  of  this  act  into  effect  there  shall 
be  appropriated  from  moneys  in  the  state  treasury,  not  otherwise  appro- 
priated, the  sum  of  one  thousand  dollars  for  the  fiscal  year  ending  June 
30,  1909;  two  thousand  dollars  for  the  fiscal  year  ending  June  30,  1910, 
and  two  thousand  dollars  for  the  fiscal  year  ending  June  30,  1911.  All 
vouchers  for  salaries  and  other  expenses  shall  be  paid  in  the  same  man- 
ner as  expenses  of  the  Kansas  State  Agricultural  College. 

SEC.  6.  The  Forestry  Stations  at  Ogallah  and  Dodge  City  shall  re- 
main the  property  of  the  state  for  the  purpose  of  conducting  experimental 
and  demonstration  work  in  forestry  under  the  direction  of  the  board  of 
regents  of  the  State  Agricultural  College,  who  shall  have  all  power  in 
relation  thereto  now  exercised  by  the  Executive  Council.  And  for  the 
purpose  of  maintaining  said  Stations  and  for  the  purchase  of  trees,  plants, 
seeds  and  cuttings,  and  for  the  payment  of  other  incidental  expenses, 
there  is  hereby  appropriated  the  following  sum,  or  as  much  as  may  be 
necessary,  to  wit: 

For  the  Station  at  Ogallah. 

For  the  fiscal  years  ending  June  30,  1910,  and  June  30,  1911: 

1910  1911 

Maintenance  and  repairs '. .    $500  $500 

For  the  purchase  of  trees,  seeds  and  cuttings 300  300 

For  labor   1,200  1,200 

For  postage,  freight  and  incidentals 200 

$2,200      $2,200 
For  the  Station  at  Dodge  City. 

For  the  fiscal  years  ending  June  30,  1909,  June  30,  1910,  and  June  30, 
1911 : 

1910          1911 

Maintenance  and  repairs $500 

For  the  purchase  of  trees,  seeds  and  cuttings 300 

For  labor   1,200        1,20C 

For  postage,  freight  and  incidentals 200 200 

$2,200      $2,200 

For  the  Dodge  City  Station  $500,  or  as  much  thereof  as  may  be  neces- 
sary, for  the  purchase  of  a  team,  said  sum  to  be  available  at  once. 

SEC.  7.  Chapter  405,  Session  Laws  of  1907,  and  all  acts  and  parts  of 
acts  conflicting  with  this  are  hereby  repealed. 

SEC.  8.  This  act  shall  take  effect  and  be  in  force  from  and  after  its 
publication  in  the  official  state  paper. 
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I  hereby  certify  that  the  above  bill  originated  in  the  Seriate,  and  passed 
that  body  February  27,  1909. 

W.  J.  FITZGERALD, 

President  of  the  Senate. 

Z.  E.  WYANT, 

Secretary  of  the  Senate. 

Passed  the  House  March  8,  1909. 
J.  N.  DOLLEY, 

Speaker  of  the  House. 

C.  H.  BRILHART, 

Asst.  Chief  Clerk  of  the  House. 
Approved  March  12,  1909. — W.  R.  STUBBS,  Governor. 

STATE  OF  KANSAS, 
OFFICE  OF  THE  SECRETARY  OF  STATE. 

I,  C.  E.  Denton,  secretary  of  state  of  the  state  of  Kansas,  do  hereby 
certify  that  the  above  and  foregoing  is  a  correct  copy  of  the  original  en- 
rolled bill  now  on  file  in  my  office. 

IN  TESTIMONY  WHEREOF,  I  have  hereunto  subscribed  my  name  and 
affixed  my  official  seal,  this  13th  day  of  March,  1909. 

[SEAL.]  C.  E.  DENTON, 

Secretary  of  State. 

In  accordance  with  the  foregoing  provisions  of  the  act  of 
the  state  legislature,  the  state  forester  will  gladly  give  all 
possible  assistance  to  those  desiring  his  services.  We  are  espe- 
cially anxious  to  get  in  touch  with  all  who  intend  to  plant 
shelter  belts  and  groves  of  forest  trees,  and  when  warranted 
in  doing  so  we  will  prepare  planting  plans  for  such  work. 
Special  attention  is  given  to  the  preparation  of  planting  plans 
for  city  and  town  parks,  court  house  and  school  yard  plant- 
ings. This  work  is  in  charge  of  an  expert  landscape  gardener. 

The  only  charge  made  for  services  from  this  office  is  the 
actual  expense  incurred  by  the  work,  such  as  car  fare,  board 
and  lodgings,  and  incidental  expenses. 

Section  3  of  the  above  act  specifies  that  the  person  for  whom 
such  work  is  done  must  bear  the  expense.  The  amount  of  such 
expenses  will  depend  entirely  upon  the  distance  the  work  is 
located  from  Manhattan  or  Hays,  Kan.  Whenever  convenient 
two  or  more  projects  will  be  handled  on  one  trip  and  the  ex- 
penses prorated. 

Applications  for  assistance  should  be  made  direct  to  the 
State  Forester,  Manhattan,  Kan.,  and  all  applications  should  be 
made  as  early  as  possible,  so  that  the  plans  can  be  prepared 
and  returned  in  time  to  allow  orders  for  planting  stock  to  be 
made  by  January  1. 

On  account  of  the  work  at  the  Dodge  City,  Ogallah  and 


Hays  Stations  demanding  our  attention  during  the  spring 
months,  we  cannot  prepare  planting  plans  during  the  months 
of  April,  May  and  June. 

Approved : 

ED.  H.  WEBSTER,  Director. 

MANHATTAN,  KAN.,  July  21,  1910. 


JANUARY,  1916.  CIRCULAR  No.  55. 
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Trees  for  Kansas.FORESTR  X 

CHAS.  A.  SCOTT.          CDUpE6e  OF1  AGRICULTURE 
UNIVERSITY  OF  CALIFORNIA 

There  are  two  classes  of  trees:    conifers  and  broadleaved. 

CONIFERS. 

The  conifers  are  the  cone-bearing  trees.  Most  of  them  re- 
tain their  leaves  throughout  the  entire  year,  hence  as  a  group 
they  are  commonly  known  as  "evergreens."  Evergreens  in- 
clude some  of  the  hardiest  drouth-resistant  trees  known. 
Several  of  them  are  well  adapted  to  Kansas  soil  and  climate, 
being  most  valuable  for  protective  and  ornamental  planting. 
They  make  a  height  growth  of  from  twelve  to  thirty  inches 
per  year,  which  compares  favorably  with  the  rate  of  growth 
of  the  broadleaved  species.  They  are  long-lived,  compara- 
tively free  from  insect  attack,  and  suffer  less  injury  from 
hail  and  windstorms  than  do  the  broadleaved  species. 

Because  the  evergreen  trees  retain  their  leaves,  they  afford 
greater  protection  from  the  wind  during  the  winter  than  do 
the  broadleaved  deciduous  trees.  A  few  rows  or  a  clump  prop- 
erly located  makes  the  best  windbreak  that  it  is  possible  to 
grow.  They  will  grow  in  the  poorest  rocky  or  sandy  soils  in 
the  state,  as  well  as  in  the  driest  clay  soils.  They  should  not  be 
planted  in  gumbo,  alkali,  or  poorly  drained  soils.  Most  of  the 
evergreen  trees  are  highly  ornamental  and  merit  greater  con- 
sideration for  yard  planting  than  they  have  received  in  this 
state. 

In  planting  evergreen  trees  only  transplanted  stock  should 
be  used.  When  several  hundred  are  to  be  planted  for  hedges, 
windbreaks,  or  woodlots,  transplanted  stock  twelve  to  eight- 
een inches  in  height  gives  the  best  results.  Trees  of  this  size 
cost  less,  are  more  cheaply  planted,  and  sustain  no  greater  loss 
than  the  larger  sizes.  When  only  a  few  are  to  be  set,  larger- 
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sized  stock  is  more  desirable,  since  they  have  ornamental  value 
from  the  time  they  are  planted.  Trees  from  three  to  five  feet 
in  height  may  be  used.  However,  this  size  can  be  handled 
safely  only  when  balled  and  burlapped;  i.  e.,  with  balls  of 
earth  bound  securely  about  the  roots. 

BROADLEAVED  TREES. 

The  broadleaved  trees  are  known  commercially  as  "hard- 
woods" and  include  all  trees  not  included  in  the  evergreen 
group.  Native  trees,  such  as  the  elm,  ash,  oak;  cotton  wood, 
bass  wood,  and  maple,  are  included  in  this  group.  .  Some  of 
these  trees  retain  their  leaves  throughout  the  greater  part 
of  the  year ;  as  for  example,  the  holly,  magnolia,  live  oak,  and 
the  trees  of  the  tropics.  They  are  seldom  referred  to  as  ever- 
greens, however,  and  are  never  grouped  as  such  botanically. 
The  hardiness  of  the  broadleaved  trees  varies  with  each  species. 
Many  of  them  are  well  adapted  to  eastern  Kansas  conditions 
and  the  hardiest  of  them  grow  successfully  in  western  Kansas. 

Because  of  the  great  difference  in  climate  between  the  east- 
ern and  the  western  part  of  Kansas,  it  is  necessary  to  choose 
trees  suited  to  the  section  in  which  they  are  to  be  grown.  The 
following  lists  indicate  the  species  adapted  for  the  different 
sections  of  the  state. 

TREES  AND  NATIVE   SHRUBS  FOR  THE  SECTION  IN   WHICH   THE 
AVERAGE  RAINFALL  EXCEEDS  THIRTY-FIVE  INCHES. 

Evergreens  suitable  for  protective  and  ornamental  planting: 
White  pine   (Pinus  strobus). 
Red  or  Norway  pine  (Pinus  resinosa) . 
Table  Mountain  pine  (Pinus  pungens). 
Pitch  pine  (Pinus  rigida). 
Austrian  pine  (Pinus  austrica). 
Scotch  pine  (Pinus  sylvestris). 
Swiss  Mountain  Pine  (Pinus  mugho) . 
Colorado  blue  spruce   (Picea  parry  ana). 
White  spruce  (Picea  canadensis). 
Black  Hills  spruce  (Picea  englemanni). 
Norway  spruce  (Picea  excelsa). 
Douglas  fir  (Pseudotsuga  mucronata) . 
White  or  silver  fir  (Abies  concolor). 
Chinese  arbor  vitae  (Thuja  orientalis) . 
Bald  cypress  (Taxodium  dictichum). 
Dwarf  juniper   (Juniperus  communis). 
Red  cedar  (Juniperus  virginiana). 
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Broadleaved  species  suitable  for  street  and  yard  planting: 
Sugar  maple  (Acer  saccharum). 
Silver  maple  (Acer  saccharinum) . 
White  oak  (Quercus  alba). 
Red  oak  (Quercus  rubra). 
Pin  oak  (Quercus  palustris). 
Burr  oak  (Quercus-  macrocarpa). 
Hackberry  (Celtis  occidentalis). 
White  elm  (Ulmus  americana). 
Rock  or  Cork  elm  (Ulmus  thomasi) . 
English  elm  (Ulmus  campertris). 
Tulip  tree  (Liriodendron  tulipifera). 
Sycamore  or  plane  tree   (Platinus  occidentalis). 
Black  cherry  (Prunus  serotina) . 
Red  bud   (Cercis  canadensis) . 
Kentucky  coffee  tree  (Gymnocladus  dioicus). 
Thornless  honey  locust  (Gleditsia  triancanthos) . 
White  ash  (Fraxinus  americana) . 
Green  ash  (Fraxinus  lanceolata). 
Russian  wild  olive   (Elzeagnus  angustifolia) . 
Pecan  (Hicoria  pecan) . 
River  birch  (Betula  nigra). 
Basswood  (Tilia  americana). 

Carolina  poplar   (Populus  deltoides  var.  caroliniana) , 
Tree  of  heaven   (Ailanthus  glandulosa). 
Red  haw   (Cratsegus  mollis). 
Cockspur  (Cratsegus  crus-galli). 
Wild  crab  (Mains  comaria). 
Service  berry  (Amelanchier  canadensis). 
Sumach  (Rhus  copallina) . 
Smooth  sumach  (Rhus  glabra). 

Trees  suitable  for  wood-lot  planting: 
Austrian  pine  (Pinus  austrica). 
Red  cedar  (Juniperus  virginiana). 
Cottonwood  (Populus  deltoides). 
Black  walnut  (Juglans  nigra) . 
Hardy  catalpa  (Catalpa  speciosa). 
Burr  oak  (Quercus  macrocarpa). 
Red  oak  (Quercus  rubra). 
Pecan  (Hicoria  pecan) . 
White  ash  (Fraxinus  americana). 
Osage  orange  (Toxylon  pomiferum). 
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TREES  AND  SHRUBS  FOR  THE  SECTION  IN  WHICH  THE  ANNUAL 
RAINFALL  IS  BETWEEN  TWENTY-FIVE  AND  THIRTY-FIVE 

INCHES. 

Evergreens  suitable  for  protective  and  ornamental  planting : 
Western  yellow  pine  (Pinus  ponderosa) . 
Table  Mountain  pine  (Pinus  pungens). 
Austrian  pine  (Pinus  austrica) . 
Scotch  pine   (Pinus  sylvestris). 
Swiss  Mountain  pine  (Pinus  mugho). 
Colorado  blue  spruce  (Picea  parryana). 
Black  Hills  spruce  (Picea  canadensis). 
Douglas  fir  (Pseudotsuga  mucronata.) 
White  or  silver  fir  (Abies  concolor) . 
Chinese  arbor  vitse  (Thuja  orientalis). 
Dwarf  juniper   (Juniperus  communis). 
Red  cedar  (Juniperus  virginiana) . 

Broadleaved  species  suitable  for  street  and  yard  planting: 
Silver  maple  (Acer  saccharinum) . 
Red  oak  (Quercus  rubra) . 
Pin  oak  (Quercus  palustris). 
Burr  oak  (Quercus  macrocarpa). 
Hackberry  (Celtis  occidentalis) . 
White  elm  (Ulmus  americana). 
Rock  or  cork  elm  (Ulmus  thomasi). 
English  elm  (Ulmus  campestris) . 
Tulip  tree  (Liriodendron  tulipifera) . 
Sycamore  or  plane  tree  (Platinus  occidentalis). 
Black  cherry  (Prunus  serotina). 
Kentucky  coffee  tree  (Gymnocladus  dioicus). 
Thornless  honey  locust   (Gleditsia  triacanthos) . 
Green  ash  (Fraxinus  lanceolata) . 
Russian  wild  olive  (Eleagnus  angusto folia). 
Pecan  (Hicoria  pecan) . 
Basswood  (Tilia  americana). 

Carolina  poplar  (Populus  deltoides  var.  caroliniana) . 
Norway  poplar  (Populus  deltoides  var.). 
Tree  of  heaven  (Ailanthus  gladulosa). 
Red  bud  (Cercis  canadensis). 
Wild  crab  (Malus  cornaria). 
Smooth  sumach  (Rhus  glabra). 
Sumach  (Rhus  copallina) . 
Red  haw  (Cratsegus  mollis). 
Cockspur   (Cratsegus  crus-galli) . 

Trees  suitable  'for  wood-lot  planting: 
Austrian  pine  (Pinus  austrica) . 
Red  cedar  (Juniperus  virginiana). 
Chinese  arbor  vitae  (Thuja  orientalis). 
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Cottonwood  (Populus  deltoides) . 

Black  walnut  (Juglans  nigra). 

Hardy  catalpa  (Catalpa  speciosa). 

Burr  oak   (Quercus  macrocarpa). 

Red  oak  (Quercus  rubra) . 

Pecan  (Hicoria  pecan) . 

Osage  orange  (Toxylon  pomiferum) . 

TREES  FOR  THE  SECTION  IN  WHICH  THE  ANNUAL  RAINFALL  IS 
LESS  THAN  TWENTY-FIVE  INCHES. 

Evergreens  suitable  for  protective  and  ornamental  planting: 
Red  cedar  (Juniperus  virginiana). 
Dwarf  juniper  (Juniperus  communis). 
Chinese  arbor  vitas  (Thuja  orientalis). 
Austrian  pine  (Pinus  austrica). 
Scotch  pine  (Pinus  sylvestris) . 
Western  yellow  pine  (Pinus  ponderosa). 

Broadleaved  species  suitable  for  street  and  yard  planting: 
Thornless  honey  locust   (Gleditsia  triacanthos) . 
Hackberry  (Celtis  occidental) . 
White  elm  (Ulmus  americana). 
Green  ash  (Fraxinus  lanceolata) . 
Russian  wild  olive  (Elseagnus  angustifolia) . 
Osage  orange  (Toxylon  pomiferum). 
Russian  mulberry  (non-fruiting  only)    (Morus  alba). 

Species  suitable  for  wood-lot  planting: 
Austrian  pine  (Pinus  austrica) . 
Red  cedar   (Juniperus  virginiana). 
Chinese  arbor  vitse    (Thuja  orientalis). 
Cottonwood  (Populus  deltoides) . 
Osage  orange   (Toxylon  pomiferum). 
Kentucky  coffee  tree  (Gymnocladus  dioicus). 
Black  walnut  (Juglans  nigra) . 
Russian  mulberry  (Morus  alba). 

The  selection  of  trees-  for  any  definite  locality  in  this  region 
must  be  determined  by  the  character  of  soil  in  which  they  are 
to  be  planted.  The  following  are  well  adapted  for  heavy  loam 
upland  soil : 

Red  cedar. 
Scotch  pine. 
Austrian  pine. 
Western  yellow  pine. 
Chinese  arbor  vitas. 
White  elm. 
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Hackberry. 
Honey  locust. 
Osage  orange. 
Russian  wild  olive. 
Green  ash. 

For  planting  on  loam  soil  in  valley  lands  along  the  water- 
courses or  in  ravines,  the  cottonwood,  black  walnut,  and  Ken- 
tucky coffee  tree  may  be  added  to  the  above  list. 

For  planting  in  light  sandy  soil,  such  as  sand  dunes  or  in 
sandy  river  valley  soil,  the  following  are  satisfactory : 

Red  cedar. 
Austrian  pine. 
Western  yellow  pine. 
Scotch  pine. 
Jack  pine. 

In  sandy  loam  soil  the  cottonwood,  osage  orange,  and  Rus- 
sian mulberry  may  be  added  to  the  above  list. 

The  boxelder,  soft  maple,  Carolina  poplar,  and  others  of 
the  more  rapidly  growing  species  are  omitted  from  this  list  be- 
cause they  are  at  best  but  short-lived  in  this  section.  They 
reach  their  development  in  about  fifteen  or  twenty  years,  and 
then  die.  Whenever  these  species  are  planted  they  should  be 
in  a  mixture  with  some  of  the  longer-lived  species,  such  as  the 
white  elm,  hackberry,  honey  locust,  and  Russian  wild  olive. 
These  trees,  while  slower  in  their  development,  will  attain 
sufficient  size  to  occupy  the  ground  fully  and  take  the  place  of 
the  shorter-lived  trees  by  the  time  the  latter  begin  to  die. 

The  State  Forestry  Nursery.* 

Because  of  the  insistent  and  growing  demand  from  the  peo- 
ple of  the  western  part  of  the  state,  the  department  of  forestry 
of  the  Kansas  Agricultural  Experiment  Station  has  estab- 
lished a  state  forest  nursery  at  the  Fort  Hays  Branch  Ex- 
periment Station,  Hays,  Kan. 

The  purpose  of  this  nursery  is  to  supply  stock  suitable  for 
planting  in  western  Kansas.  When  the  trees  produced  here' 
reach  sufficient  size  they  are  sold  to  the  actual  planters  at  cost 
of  production.  The  price  of  this  stock  varies  with  the  species, 
age,  grade,  and  season. 

*  The  state  forest  nursery  is  under  immediate  supervision  of  J.  W.  Preston.  Much 
of  the  success  of  the  undertaking  is  due  to  his  skillful  and  efficient  work. 
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GROWING   NURSERY   STOCK. 

The  growing  of  evergreen  stock  requires  the  attention  of  a 
skilled  and  experienced  nurseryman.  The  seed  may  be  sowed 
either  in  the  fall  or  spring  in  well-prepared  beds  enclosed  with 
a  frame  of  boards  and  wire  netting  and  covered  with  a  lattice 
roof.  The  enclosure  is  to  protect  the  seeds  and  seedlings  from 
birds  and  animals,  while  the  lattice  roof  shields  them  from  the 
sun,  wind,  rain,  and  hail.  Most  of  the  evergreen  seedlings, 
that  survive  under  natural  conditions,  grow  in  partial  shade. 
Very  few  of  them  can  endure  the  full  sunlight  during  the  first 
summer.  During  their  first  season  the  seedlings  are  subject 
to  several  plant  diseases,  and  it  is  this  period  that  tests  a  nur- 
seryman's skill  in  saving  his  stock. 

At  one  or  two  years  of  age  they  are  transplanted  to  nursery 
rows,  where  they  are  grown  from  one  to  three  years,  or  until  oi 
suitable  size  to  plant  in  their  permanent  location. 

The  seeds  of  the  broadleaved  species  are  usually  sown  in 
the  open  field  in  nursery  rows,  where  the'  stock  grows  without 
being  transplanted,  until  of  sufficient  size  for  permanent  plant- 
ing; but  it  is  usually  root  pruned  at  one  or  two  years  of  age. 
The  broadleaved  seedlings  are  less  liable  to  plant  diseases  than 
the  evergreen  seedlings,  and  they  grow  with  much  more  vigor, 
attaining  heights  varying  from  one  to  three  feet  in  a  single 
season.  At  one,  two  and  three  years  of  age  this  stock  is  of 
suitable  size  for  wood-lot  and  windbreak  planting. 

PLANTING  TREES. 

The  successful  result  of  any  planting  depends  on  three 
factors:  (1)  the  freshness  and  vigor  of  the  trees;  (2)  the 
proper  planting  in  a  congenial  soil;  (3)  the  conservation  of 
moisture  by  cultivation  and  the  protection  from  injury  by 
live  stock  and  insects.  The  difficulty  that  many  tree  planters 
have  experienced  in  growing  evergreen  trees  is  due  to  the 
dead  or  dying  condition  in  which  the  stock  was  received.  Ever-- 
green trees  are  very  sensitive  and  a  few  minutes'  exposure  of 
their  roots  to  the  air  is  fatal.  All  danger  of  such  injury  is 
easily  prevented  if  the  roots  are  puddled  as  soon  as  the  trees 
are  dug  in  the  nursery  and  again  when  they  are  unpacked  to 
be  planted. 
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Two-year-old  transplanted  red  cedars  in  the  nursery  row  in  the  state  forest  nursery. 


A  block  of  catalpa  seedlings  in  the  state  forest  nursery,  Hays,  Kan. 
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A  block  of   15,000   transplanted  four-  to  eight-foot  white  elm  trees  in  the  state 

forest  nursery. 


A  block  of  20,000  three-year-old  five-  to  nine-foot  honey  locust  trees  in  the  state 
forest  nursery. 
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A  block  of  50,000  three-year-old  four-  to  nine-foot  green  ash  trees  in  the  state 

forest  nursery. 


A  tainarix  hedge  growing  at  the  Forl  Hays  Branch  Experiment  Station,  Hays, 
Kan.  This  hedge  was  grown  without  irrigation.  It  was  sheared  about  once  every 
two  weeks  throughout  the  summer  to  keep  it  in  good  form.  The  different  forms 
show  how  the  hedge  may  be  developed.  The  clump  at  the  further  end  shows  the 
unsheared  natural  development.  The  tamarix  is  entirely  hardy  in  western  Kansas 
and  it  is  well  adapted  for  hedges  and  ornamental  planting. 
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CARE  OF  PLANTING  STOCK. 

The  care  of  the  planting  stock  is  of  prime  importance.  The 
trees  should  be  handled  at  all  times  with  the  greatest  care, 
with  full  knowledge  that  they  are  perishable  and  that  any  ex- 
posure of  the  roots  is  injurious  to  their  future  growth.  After 
the  trees  are  received,  they  should  be  kept  in  a  cool,  shaded 
place  or  be  heeled  in.  If  they  are  to  be  set  within  a -day  or 
two,  they  will  usually  keep  in  perfect  condition  in  the  shipping 
bundle,  if  properly  protected.  A  cellar  is  an  ideal  place  in 
which  to  store  them  for  a  few  days.  When  this  is  not  available, 
they  can  be  buried  in  an  old  straw  pile.  If  several  days  are 
likely  to  elapse  before  planting,  it  is  advisable  to  unpack  them, 
heel  them  in,  and  tramp  fresh  soil  firmly  about  the  roots,  after 
which  the  tops  may  be  covered  with  hay  or  straw  for  protection 
against  the  sun  and  wind.  If  the  trees  are  properly  heeled  in, 
they  will  keep  for  a  week  or  longer  without  injury.  It  is 
seldom,  however,  that  they  need  to  be  kept  for  this  length  of 
time  before  a  favorable  planting  day  occurs.  Actual  planting 
should  be  done  only  during  favorable  weather.  It  is  impossible 
to  protect  a  tree  against  exposure  during  periods  of  dry, 
windy  weather.  A  cloudy  or  damp  day  is  the  best  time  for 
planting  trees.  The  trees  can  then  be  handled  without  en- 
dangering the  roots,  and  the  soil  can  be  exposed  without 
serious  drying. 

PREPARATION  OF  GROUND  FOR  PLANTING. 

The  preparation  of  the  ground  for  tree  planting  is,  next  to 
the  selection  of  the  species  for  planting,  the  most  important 
step  in  successful  tree  growing.  Trees  can  not  grow  unless 
there  is  sufficient  moisture  in  the  soil  to  keep  them  in  a  thrifty 
condition.  A  tree,  when  transplanted,  is  set  in  the  ground 
with  less  than  twenty-five  per  cent  of  its  former  root  system ; 
consequently  the  first  thing  a  newly  planted  tree  must  do  is  to 
develop  a  new  system  of  roots  and  establish  itself  in  its  loca- 
tion. To  do  this,  and  at  the  same  time  to  support  a  growth  of 
leaves,  requires  a  liberal  supply  of  moisture.  The  only  way 
to  supply  this  moisture  is  to  have  it  in  the  soil  when  the  trees 
are  planted. 

Virgin  prairie  soil  is  unsuited  for  trees.  The  ground  should 
be  broken  and  cropped  at  least  one  year  before  planting.  If 
cropping  is  not  practical,  the  ground  should  be  broken,  thor- 
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oughly  disked,  and  plowed  to  a  depth  of  eight  or  ten  inches, 
and  summer  fallowed  one  season. 

Ground  that  has  been  under  cultivation  for  some  time 
should  be  fallowed  for  a  year  before  the  trees  are  planted. 
This  includes  deep  plowing  in  May  or  early  June,  followed  by 
sufficient  surface  cultivation  throughout  the  summer  to  keep 
down  all  weeds  and  to  maintain  a  soil  mulch.  Deep  plowing 
loosens  the  soil  and  puts  it  in  condition  to  retain  all  the  mois- 
ture that  falls  upon  it.  The  surface  tillage  during  the  summer 
not  only  controls  the  weeds  but  also  prevents  the  loss  of  mois- 
ture from  the  soil  by  evaporation.  This  is  particularly  im- 
portant in  western  Kansas. 

For  street  and  yard  planting,  deep  plowing  and  summer 
fallowing  can  not  be  practiced.  Instead  of  deep  plowing, 
deep  spading  may  be  substituted.  Street  and  yard  trees,  with 
the  most  favorable  treatment,  are  under  a  serious  handicap. 
The  grass  sod  or  other  native  vegetation  growing  around 
them  uses  a  large  proportion  of  the  soil  moisture  which  is 
needed  by  the  trees.  The  immediate  location  for  such  trees 
should  be  spaded  up  for  an  area  at  least  six  feet  in  diameter. 
The  depth  to  which  the  ground  should  be  loosened  will  depend 
entirely  upon  the  character  of  the  subsoil.  If  the  subsoil  is 
hard  "jointed  clay,"  it  will  be  advisable  to  loosen  the  ground 
to  a  depth  of  three  or  four  feet.  In  case  the  subsoil  is  loamy, 
spading  to  a  depth  of  eighteen  or  twenty  inches  will  be  suffi- 
cient. When  a  supply  of  water  is  available,  the  ground  for 
such  planting  need  not  be  spaded  up  until  within  a  few  days 
of  the  time  the  trees  are  to  be  set.  Immediately  after  being 
spaded  up,  the  ground  should  be  thoroughly  wet  and  allowed 
to  remain  undisturbed  for  two  or  three  days  before  the  trees 
are  planted. 

The  practice  of  digging  the  holes  some  weeks  or  months  be- 
fore the  trees  are  to  be  planted  is  a  serious  mistake.  Such  a 
practice  permits  the  exposed  soil  to  become  air  dry,  and  if  the 
subsoil  contains  clay,  to  bake  and  harden.  Such  a  condition 
is  difficult  to  correct.  Tree  holes  should  be  dug  only  when  the 
trees  are  ready  to  set.  The  moist  soil  taken  out  of  the  hole  is 
then  in  good  condition  to  fill  in  about  the  roots  and  will  re- 
unite readily  with  the  bottom  and  sides  of  the  hole.  This  can 
not  occur  when  the  hole  is  left  open  for  some  time  before  the 
tree  is  planted. 
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TIME  TO  PLANT. 

Most  successful  results  are  secured  from  early  spring  plant- 
ing. The  latter  part  of  March  or  early  April  is  the  proper 
time  to  plant  either  evergreen  or  broadleaved  species.  Early 
planting  allows  the  roots  to  begin  growth  by  the  time  the 
leaves  are  bursting  and  to  supply  proper  moisture  for  the 
tree.  Late  spring  planting  is  objectionable  because  the  leaves 
come  out  before  the  new  roots  develop  and  the  tree  is  likely  to 
die  and  certain  to  suffer  greatly  from  the  lack  of  moisture. 
For  the  same  reason  it  is  unsafe  to  plant  trees  in  the  fall 
where  the  autumn  and  winter  seasons  are  dry.  Trees  set  in 
the  fall  do  not  develop  feeding  roots  until  the  following  spring, 
and  during  the  winter  months  there  is  great  danger  of  the 
stems  and  branches  becoming  thoroughly  dry  by  transpiration 
through  the  pores  in  the  bark. 

METHOD  OF  PLANTING. 

In  planting  trees,  the  holes  should  be  dug  fully  twice  as  wide 
and  twice  as  deep  as  the  roots  require  in  their  natural  position. 
By  this  method  the  soil  is  thoroughly  worked  over  and  pul- 
verized, and  is  capable  of  absorbing  and  retaining  a  greater 
amount  of  moisture  than  would  otherwise  be  possible.  Loosen- 
ing and  aerating  the  soil  liberates  the  plant  food  and  induces 
a  vigorous  growth.  The  tree  should  be  set  in  place  at  about 
the  same  depth  that  it  grew  in  the  nursery,  and  the  roots 
should  be  spread  naturally,  covered  with  three  or  four  inches 
of  soil,  and  tramped  firmly.  The  object  of  firming  the  soil  is 
to  bring  the  roots  and  soil  in  close  contact.  After  this  the  hole 
should  be  filled  with  loose  soil  to  the  level  of  the  surrounding 
ground.  The  surface  should  be  left  in  a  loose  condition  for  a 
mulch. 

CULTIVATION. 

After  the  trees  are  planted,  they  demand  as  careful  cultiva- 
tion as  any  crop.  This  fact  is  too  often  overlooked  in  the  care 
of  trees.  It  is  unreasonable  to  expect  newly  planted  trees  to 
compete  successfully  with  the  native  plants  of  the  region. 
Cultivation  conserves  the  soil  moisture  by  preventing  evapo- 
ration and  keeps  down  other  vegetation  which  would  use  the 
moisture  needed  by  the  trees.  The  cultivation  need  not  be 
deep,  but  must  be  thorough.  The  more  intensive  the  cultiva- 
tion, the  greater  the  success  will  be. 
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PROTECTION. 

Newly  planted  trees  require  protection  against  injury  by 
the  sun,  wind,  and  animals.  Protection  against  injury  by  the 
sun  and  wind  is  required  by  the  evergreens  more  than  by  the 
broadleaved  species.  Furthermore,  because  evergreens  are 
in  full  foliage  when  they  are  planted,  there  is  considerable 
danger  that  they  will  suffer  from  the  effect  of  excessive 
transpiration.  To  guard  against  this  danger,  a  screen  of  some 
kind  should  surround  them.  When  only  a  few  trees  are  in- 
volved, small  boxes  with  their  tops  and  bottoms  knocked  out, 
can  be  set  around  the  trees.  Empty  nail  kegs  will  also  answer 
the  purpose.  A  screen  of  burlap  tacked  to  three  or  four 
stakes  at  equal  distances  around  the  tree  answers  the 
purpose  very  well.  For  extensive  planting,  as  in  groves  and 
shelter-belts,  shingles  or  short  pieces  of  light  box  boards  from 
six  to  eight  inches  in  width,  driven  into  the  ground  a  few 
inches  from  the  tree  on  the  southwest  side,  provide  excellent 
protection.  Some  protection  of  this  nature  is  very  necessary 
during  the  first  month  or  six  weeks  after  the  evergreens  are 
planted. 

The  broadleaved  species  will  require  no  special  protection, 
except  from  rabbits.  Their  stems  should  be  wrapped  with 
burlap,  grass,  cornstalks,  or  wooden  veneer  tree-protectors, 
or  painted  with  crude  oil. 

Live  stock  of  all  kinds  must  be  rigidly  excluded  from  the 
area  occupied  by  young  trees.  Browsing  off  the  tips  of  the 
branches,  rubbing  against  the  stems,  and  trampling  the 
ground  around  the  trees,  are  all  detrimental  and  can  not  be 
permitted  if  successful  growth  is  to  be  secured. 

When  leaf-eating  insects  threaten,  the  trees  should  be 
sprayed  with  an  arsenical  spray.  To  protect  against  borers, 
the  stems  of  the  newly  planted  trees  may  be  painted  with  a 
saturated  solution  of  sal  soda,  to  which  enough  laundry  soap 
has  been  added  to  make  a  thick  paint.  Carbolic  acid  is  then 
added  to  this  mixture  at  the  rate  of  one  pint  to  ten  gallons. 
This  should  be  applied  frequently  enough  to  keep  the  stems 
completely  coated  from  the  first  of  May  to  the  middle  of 
August  during  the  first  and  second  seasons. 
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RESULTS. 

The  results  secured  from  trees  sent  out  by  the  state  nursery 
during  the  past  four  years  have  been  very  satisfactory,  as 
shown  in  the  following  tables,  compiled  from  reports  sent  in 
by  those  who  planted  state  nursery  stock.  It  may  be  men- 
tioned that  the  seasons  of  1912,  1913  and  1914  were  very  un- 
favorable for  planting  trees. 

TABLE  I. — Showing  result  of  planting  in  1912. 


Total 

Percent 

Total 

Total 

number 

living 

number 

number 

reported 

trees 

,   Species. 

sold. 

reported. 

living. 

reported. 

Red  Cedar  

37,107 

22,800 

15,518 

68 

Catalpa    

18,712 

11,445 

10,319 

90 

Green  Ash  

3,700 

1,723 

1,295 

90 

White  Elm  

4,952 

2,191 

1,912 

87 

Honey  Locust  

2,611 

1,125 

854 

76 

Total    

67,082 

39,284 

29,898 

76 

TABLE  II.  —  Showing 

result  of 

planting  in 

1913. 

Total 

Percent 

Total 

Total 

number 

living 

number 

number 

reported 

trees 

Species. 

sold. 

reported. 

living. 

reported. 

Catalpa    

68,210 

64,401 

47,835 

74' 

Chinese  Arbor  Vitae  

26,010 

10,739 

6,552 

61 

Red  Cedar  

4,746 

2,248 

1,327 

59 

Russian  Wild  Olive  

262 

168 

75 

45 

Honey  Locust  

11,497 

6,303 

4,570 

73 

Osage  Orange  

30,570 

13,220 

3,244 

24 

White  Elm  

1,917 

1,160 

738 

64 

Green  Ash  

650 

332 

258 

75 

Poplar    

156 

156 

129 

83 

Mulberry    

200 

200 

200 

100 

Total    

144,218 

98,927 

64,928 

65 

TABLE  III.  —  Showing 

result  of 

planting  in 

1914. 

Total 

Percent 

Total 

Total 

number 

living 

number 

number 

reported 

trees 

Species. 

sold. 

reported. 

living. 

reported. 

Catalpa    

35,100 

32,500 

30,809 

95 

Chinese  Arbor  Vitae  

36,543 

17,571 

11,228 

63 

White  Elm  

2,318 

1,060 

828 

78 

Green  Ash  

496 

292 

212 

72 

Honey  Locust   

1,495 

580 

393 

67 

Total    75,952 


52,183         43,470 


83 


18 


Circular  No.  55,  January,  1916. 


TABLE  IV. — Showing  result  of  planting  in  1915. 


Species. 

Total 
number 
sold. 
5,497 

Total 
number 
reported. 

5,201 

Total 
number 
reported 
living. 

5,199 

Percent 
living 
trees 
reported. 

99 

Chinese  Arbor  Vitae  

14,150 

8,035 

7,310 

91 

White  Elm  

3,415 

2,747 

2,637 

96 

Green  Ash  

458 

77 

74 

96 

Honey  Locust  

8,249 

4,598 

4,272 

93 

Osage  Orange 

.    .     14,703 

7,206 

5,959 

83 

Russian  Mulberry   

406 

159 

158 

99 

355 

88 

83 

93 

Tamarix  

484 

473 

458 

97 

Poplar    

259 

106 

102 

96 

Cottonwood 

2,875 

400 

260 

65 

Hackberry 

697 

110 

108 

98 

Kentucky  Coffee  Tree 

27 

13 

13 

100 

Red  Bud  

320 

237 

232 

98 

Total    51,895 


SUMMARY. 


29,450         26,845 


91 


.    Successful  results  in  planting  trees  depend  upon : 

(1)  The  trees. 

(2)  Their  proper  protection. 

(3)  Thorough  cultivation. 

The  trees  must  be  fresh  and  vigorous,  as  well  as  carefully 
selected  with  regard  to  the  soil  and  climate  of  the  locality  in 
which  they  are  to  be  grown.  Only  transplanted  evergreen 
stock  that  is  from  fifteen  to  eighteen  inches  in  height  should  be 
used  for  permanent  planting.  Larger-sized  evergreens  for 
ornamental  planting  can  be  handled  successfully  only  when 
balls  of  earth  are  bound  securely  about  the  roots.  Broad- 
leaved  trees  desired  for  street  and  yard  planting  should  be 
from  eight  to  twelve  feet  in  height,  and  from  one  and  one- 
fourth  to  two  inches  in  diameter,  though  stock  ranging  from 
four  to  six  feet  in  height  is  better  for  extensive  planting. 

The  protection  of  planting  stock  is  of  prime  importance  be- 
cause it  is  highly  perishable,  and  suffers  greatly  from  ex- 
posure or  drying.  Planting  should  not  be  attempted  during  a 
dry,  windy  period,  and  newly  planted  evergreens  should  always 
be  protected  from  the  sun  and  wind.  All  young  trees  must  be 
protected  against  insects,  rabbits,  and  live  stock.  Early  spring- 
planting  is  preferable  to  fall  or  late  spring  planting. 

Thorough  preparation  of  the  planting  site  is  essential  to 
good  results.  The  soil  should  be  very  firmly  tramped  about  the 
roots  of  the  newly  set  trees  and  thoroughly  cultivated  until  the 
trees  are  well  established. 


Trees  for  Kansas. 
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Many  evergreens  are  among  the  hardiest  trees  for  Kansas, 
because  they  are  comparatively  free  from  insect  attacks,  are 
long  lived,  and  suffer  less  from  bail  and  wind  storms  than 
broadleaved  species.  There  is  no  locality  in  Kansas  where  at 
least  one  of  the  evergreens  will  not  grow.  These  trees  are 
very  valuable  as  windbreaks,  for  wood  lots,  and  for  ornamental 
planting  and  hedges. 

Trees,  like  other  plants,  vary  in  their  soil  and  climatic  re- 
quirements. Most  trees  require  a  deep,  rich,  moist,  well-drained 
soil  and  a  humid  atmosphere  during  the  summer  months. 
Moisture  is  more  important  than  temperature,  although  some 
trees,  like  the  herbaceous  desert  plants,  thrive  in  arid1  climates. 
Trees  of  this  last  type  should  be  selected  for  planting  in  west- 
ern Kansas. 


Outline  map  of  Kansas  showing  the  limits  of  the  average  annual  rainfall.  The 
eastern  section  has  a  rainfall  of  thirty-five  inches  or  more.  In  the  central  section  it 
varies  from  twenty-five  to  thirty-five  inches,  while  in  the  western  section  it  is  less 
than  twenty-five  inches. 

For  price  lists  of  planting  stock  and  for  information  of  any 
nature  concerning  trees  not  given  in  this  circular,  address, 
The  State  Forester,  Manhattan,  Kan. 
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